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INFLUENCE OF SOIL CONDITIONS ON 
GROWTH AND STATE OF THE POPLAR 
CULTURES IN THE GREEN ZONE OF THE 
ASTANA CITY 


YflK: 634.0.2(574.51) 

BJIFLHHHE nOMBEHHbIX YCJIOBHH HA 
POCT H COCTOHHHE KYUbTYP TOnOJDI 
B 3EJIEHOH 30HE TOPOflA ACTAHbl 


D.N. Sarsekova, Doctor of Agricultural Science, 

Full Professor 

Kazakh State Agrotechnical University named 
after S. Seyfullin, Kazakhstan 

The author considers the influence of chemical and mechanical 
properties of the soil at plots with different suitability for forest growing 
on growth and condition of the poplar cultures created. The research 
has shown the dependence of the poplar cultures’ productivity on the 
fertility of soils. When creating the poplar cultures in the green zone of 
the city of Astana it is necessary to conduct their preliminary evaluation 
and allocate plots with the silviculture materials on soils of the I or II 
group of suitability for forest growing. 

Keywords: poplar cultures, sampling areas, alkaline reaction, 
salinity, suitability for forest growing. 

Conference participant, 

National championship in scientific analytics 


CapceKOBa A-H., £-p c.-x. HayK, npoij). PAM 
Ka 3 axcKHH ArpoTexHHuecKHH YHHBepcnTeT 
hm. C. CeiiijiyjijiHHa, Ka 3 axcTaH 

B CTaTbe paccMaTpHBaeTca Bjimmue xHMHKO-MexaHHHecKHx 
cbohctb nouBLi pa 3 JiHHHbix yuacTKOB no jieeonpnroaHOCTH Ha pocT 
h cocToaHne C 03 aaHHbix icyjiLTyp Tonojien. HccjieztOBaHHaMH ycTa- 
HOBJieHO, HTO 3 aBHCHMOCTb npO/iyKTHBHOCTH TOnOJieBbIX KyjIbTyp OT 
njioaopoana nouB. IlpH co 3 £aHHH KyjibTyp Tonojia b 3 ejieHOH 30 He 
r. AcTaHbi Heo 6 xoa;HMO npOBoaHTb hx npe^BapHTejibHoe odcaeziOBa- 
Hne h otboahtb yuacTKH no jiecoycTpoHTejibHbiM MarepnajiaM Ha no- 
HBax I hjih II rpynnbi jieconpHroaHOCTH. 

KjiiOHeBbie cjioea: KyjibTypbi TonojieH, npo6Hbie naomaan, me- 
jiouHaa peaxuna, 3aeojieHHOCTb, jieeonpHroaHOCTb 

YnaCTHHK KOH(J)epeHUHH, 

HaunoHajibHoro nepBeHCTBa no HaynHofi aHajiHTHKe 


tiivsggi http://dx.doi.org/10.18007/gisap:bvmas.v0i9.1348 


B ocnpoH3BOACTBO necoB b rocy/jap- 
CTBeHHOM necHOM (jiOHAe Pecny- 
6 jihkh Ka3axcTaH ^BjiaeTca o/jhhm H3 
rnaBHbix MeponpHOTHH, odecneuHBaio- 
hjhx HenpepbiBHoe, HeHCTomHTejiBHoe 
noni>30BaHHe necoM, pacniHpeHHoe boc- 
npOH3BO,acTBO, ynyHHieHHe nopo^Horo 
cocTaBa h KauecTBa necoB, noBBimeHHe 
HX npOAyKTHBHOCTH, ycHjieHHe bo^oox- 
paHHbix, 3amHTHbix, h HHbix none3Hbix 
CBOHCTB JieCOB B HHTepeCaX OXpaHbl H 
3flopOBb5i HaceneHHa, yjiyumeHHa 3 ko- 
JIOTHHeCKOH odCTaHOBKH [1]. 

Co3^aHHe 3eneHOH 30 hbi ropo^a 
AcTaHbi HauaTO b 1997 ro^y b cb33h c 
nepe^HCJiOKaifHeH ctojihijbi b ropo# 
AKMOJiy B COOTBeTCTBHH c nopyueHHeM 


Ilpe3H^eHTa PecnydnHKH Ka3axcTaH ot 
30 ceHT^6p5i 1997 ro,aa JST® 420 h nocne- 

^yiOHJHMH npOTOKOJiaMH COBemaHHH y 
Ilpe3HAeHTa PecnydjiHKH Ka3axcTaH no 
pa3BHTHK) ropo/ta AcTaHbi. 

YCJIOBHfl r. AcTaHbi CJIO)KHBI £JHI 
3eneHoro CTpoHTejiBCTBa H3-3a kohth- 
HeHTaJIbHOCTH KJIHMaTa, 5KCCTKOTO Be- 
TpOBOTO pOKHMa H MaJIOnjIOAOpO^HblX 
nOHB C HH3KHMH JieCOpaCTHTCJIBHblMH 
KauecTBaMH. ^peBecHa^i pacTHTenB- 
HOCTB 3aHHMaeT He3HaHHTeJIBHyiO HaCTB 
Akmojihhckoh odnacTH, hto no/jTBep}K- 
^aeT HeodxoAHMOCTB co3^aHH« 3eneHBix 
Haca^c/feHHH BOKpyr ctojihijbi h Ha Tep- 
pHTOpHH odnaCTH. 

OdbeKTaMH HCCJieAOBaHHH 5IBJHIJIHCB 


KyjiBTypBi Tonona B PTII «7KacBui an- 
MaK», 3 to KyjiBiypBi Tonojra rndpH^HO- 
ro, co3£aHHBie b necHHuecTBe «BaTBic» 
2008 rojxy Ha ycnoBHO neconpuro^HBix 
nouBax, a Taioice b KBi3BUDKapCKOM jiec- 
HHuecTBe - KyjiBTypBi 2009 roaa. 

Ebijih 3ano5KeHBi npodHBie nnoma- 
jl h (pa3pe3Bi) b Tpex noBTOpHOcmx h 
B 35ITBI nOHBeHHBie o6pa3IfBI C TJiydHHBI 

0-20 cm, 20-40 cm, 40-60 cm. Hccne^o- 

BaHBI MexaHHHeCKHH COCTaB H aHaJIH3 
BO/fHOH BBIT5DKKH nOHBBI yuaCTKOB JICC- 
HHHeCTB «ACTaHHHCKOe» N° 1, 2, 3 H 
«KBi3BUDKapCKoe» N° 4, 5, 6. 

Bca nouBeHHaa Macca TeppHTOpHH 
xapaKTepH3yeTCfl menouHon peaicifH- 
en cpe^Bi, HeKOTOpBie rnyOHHBi hmciot 


Ta6ji. 1. 


XnMHHecKHe CBoiiCTBa ycjiOBHO jieconpnroaHbix iiohb 3ejieHoii 30 hbi r.AcTaHbi 


rnyduHa 

TOpH30HTOB, 

CM 

TyMyc, % 

C0 2 Kap6oHaTOB 

pH BO/fH. 

nODIOmeHHBie OCHOBaHHfl, % OT CyMMBI 

OH3HuecKaa rjiHHa, 

% 

Ca +2 

Mg +2 

Na + 

cyMMa nornomeHHBix 
OCHOBaHHH, MT-3KB./ 

100 r 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0-20 

0,56 

0,95 

7,6 

64,6 

30,0 

5,4 

12,7 

39,7 

20-40 

0,45 

0,30 

9,9 

66,9 

26,9 

6,2 

19,8 

46,8 

40-60 

0,30 

2,20 

8,9 

92,0 

3,7 

4,3 

46,2 

54,5 

60-80 

0,20 

0,63 

8,9 

62,9 

29,9 

7,2 

50,1 

33,2 

80-100 

0,18 

1,12 

8,9 

50,0 

40,0 

10,0 

20,0 

34,5 

100-120 

0,20 

0,98 

9,1 

51,4 

44,9 

3,8 

21,8 

35,5 

120-140 

0,19 

1,65 

9,6 

50,0 

45,0 

5,0 

24,4 

25,5 

140-160 

0,16 

0,31 

9,7 

69,3 

14,6 

16,1 

27,4 

40,4 

160-180 

0,15 

0,23 

9,2 

49,6 

28,4 

22,0 

40,3 

42,5 

180-200 

0,13 

0,14 

9,3 

27,6 

49,8 

22,7 

22,5 

41,5 

200-220 

0,14 

0,05 

9,1 

- 

- 

- 

- 

32,4 
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CoAepacamie jierKopacTBopHMbix cojieii b iipo(|)iuie ycjiOBHO jieconpnroAHbix iiohb 


TnyOnHa 
rOpH30HTOB, CM 

Co^ep5KaHne nerKOpacTBOpnMBix cojien, % 

Tnn 3acojieHHii 

cyMMa cojien 

hco 3 

ci - 

so/- 

rnne 

0-20 

0,181 

0,094 

0,031 

0,003 

1,15 

xjiopn^Hoe 

20-40 

0,211 

0,106 

0,021 

0,019 


XJIOpH^HOe 

40-60 

0,985 

0,026 

0,024 

0,649 

3,56 

cyjiBijiaTHoe 

60-80 

1,397 

0,023 

0,043 

0,933 


cyjiBijiaTHoe 

80-100 

1,246 

0,026 

0,088 

0,766 


cyjiBijiaTHoe 

100-120 

1,246 

0,024 

0,233 

0,612 


cyjiB(j)aTHO-xjiopH£Hoe 

120-140 

0,263 

0,039 

0,084 

0,050 


XJIOpH^HOe 

140-160 

0,390 

0,042 

0,124 

0,089 


xjiopn^Hoe 

160-180 

0,397 

0,037 

0,187 

0,028 


xjiopn^Hoe 

180-200 

0,405 

0,035 

0,182 

0,039 


xjiopn^Hoe 

200-220 

0,351 

0,022 

0,162 

0,039 


xjiopn^Hoe 


chjibho mejiOHHyio peaKi^Hio, xot a hh- 
me npHcyTCTBHe co^bi He o6Hapy}xeHO. 
Bee nepenHCJieHHBie nonBeHHBie pa3pe- 

3BI X ap BKT ep H3y LOT Cfl OTHOCHTeJIBHO BBI- 

cokhm ccmep5KaHHeM ryMyca b BepxHen 
Hacra noHB MaccBi, HHTepBaji xojieOaHHii 
cocTaBjiaeT ot 3,68 #o 3,92%. Maxcn- 
MajiBHoe co^epiKaHHe Kap6oHaTOB Ha- 
xoahtch b BepxHeM 0-10 cm cnoe, a b 

HH5KHHX r0pH30HTaX C DiyOHHOH C0 2 
Kap6oHaTOB nocTeneHHO yMeHBHiaeTCu. 

Pe3yjiBTaTBi aHajiH30B bo^hoh bbi- 
tidkkh noKa3ajiH, hto b npotjmjie pa3- 
pe30B 1 H 4 npH3HaKH 3aCOJieHH^ OTCyT- 
CTByioT, a b pa3pe3ax N° 2, a HanHHan c 
rnyOHHBi 30 cm npo^BjiaeTca cjiaOan CTe- 
neHB 3acojieHHii, r^e kojihhcctbo cyxo- 
ro ocTaTKa cocTaBjineT cootbctctbchho 
0,55 h 0,47%. 

no rpaHyjiOMeTpHHecKOMy eocTaBy 
0-20 cm cjioh Bcex pa3pe30B nerKOcy- 
rjiHHHCTBie, a 4 pa3pe3a cpe^Hecynnooi- 
CTBie. y HeKOTOpBIX pa3pe30B HH5KHHX 

cjioiix HaOjnoAaeTCH cjia6oe yTiDxejieHHe 
rpaHyjiOMeTpHHecKoro cocTaBa ao epe^- 


HeeyrnHHHCToro. 3 to hbjichhc oco6o 
3HaHHTejiBHoro H3MeHeHHa b noKa3are- 
JIH HeKOTOpBIX CBOHCTB He BHOCHT. 

Rim aeTanBHOH xapaxTepHCTHXH 
ycjiOBHO ueconpHro^HBix noHB Ha npo6- 
hbix njioma;pix npOBO^HnocB noHBeH- 
Hoe oOcHe^OBaHHe. DiyOnHa noHBeHHBix 
pa3pe30B cocTaBjiajia 200-220 cm. A aH_ 
HBie xHMHHecKoro aHajiH3a noHBeHHBix 
o6pa3I^OB 6BIJIH B35ITBI B noHBeHHBix 
pa3pe3ax no reHeTHnecKHM ropH30HTaM. 

fl,aHHBie TaOjiHi^Bi 1 no co£ep)xa- 
hhk) ryMyca no^TBep^aiOT o hh3koh 
jieconpnroflHOCTH 3 thx nonB no cpaB- 
HeHHio c orpaHHneHHO jieconpHro£HBi- 
mh noHBaMH. Mohjhoctb ryMycoBoro 
ropH30HTa He npeBBimaeT 45-50 cm, co- 
^ep5KaHne ryMyca no BceMy npotjmjno 
oneHB HH3Koe (0,13%). 

ArpOHOMHnecKaa oijeHxa nonB npn- 
bo/jhtca no 3anacy cojien (TaOjiHija 2). 

Ha rnyOnHe 40-140 cm HaOmo^aeTca 
CKonneHne Kap6oHaTOB. PeaKipra nonBBi 
b BepxHeM ropH30HTe cjiaOomejionHan, 
BHH3 no rOpH30HTaM yBeJIHHHBaeTCa OT 


7,6 ^o 9,9. C yrjiyOjieHneM ropn 30 HTOB 
co^ep)KaHHe oOmchhoto xajiBijHfl chh- 
5KaeTcn #o 50 % (b cnoe 80-100 cm), 
a Marana n HarpHu yBejinnnBaeTca, 
hto CBH^eTejiBCTByeT 06 yxy^meHHH 
jiecopacTHTejiBHBix ycjiOBHH . CnjiBHoe 
3 acojieHne nonBBi HannHaeTca c rjiy6n - 
hbi 40 cm - co / jep 5 KaHHe cojien cocTaB - 
naeT 0,985-1,397% c npeoOjia^aHneM 
cyjiB ^ aTOB . ToKcnnecKne KOJinnecTBa 
HOHOB CyjIB ( j)aTOB RJ 1 SL ^peBecHBix KyjIB - 
Typ Ha6jnoAaiOTca c rjiy6nHBi 40 cm - 
0,612-0,933%. Co ^ ep5KaHne xnopa 

B BepXHHX rOpH30HTaX COCTaBJI^eT 

0,021-0,031%, hto cooTBeTCTByeT yme- 
TaiomnM KOJinnecTBaM rjisl ^peBecHBix 
KyjiBTyp, a rjiy6}xe 60 cm noBBimaeTCn 
#o 0,043-0,233% n nBjmeTCii TOKcnne- 
ckhm Rim ^peBecHBix nopo#. 

BnoMeTpHnecKne noKa3aTejin n co - 
XpaHHOCTB OnBITHBIX KyjiBTyp CeMHJieT - 
Hero B 03 pacTa npnBe^eHBi b TaOnnije 3. 

CoxpaHHOCTB Tonojia Ka3ax- 
CTaHCKoro, Tonojia 6ajiB3aMnnecKO- 
ro, Tonojia cepe6pncToro no coctoh- 


Ta 6 ji . 3. 


IIoKa3aTejiH coctohhhh jiecHbix KyjibTyp ceMHjieTHero B03pacTa Ha ycjiOBHO JieconpnroAHbix noneax 

B KbI3bIJI»CapCKOM JieCHHHeCTBe 


nopo/ja 

Tofl 

HCCJieflOBaHHH 

CoxpaHHOCTB, 

% 

noKa3arejiH pocTa, cm 

CoCTO^HHe, 

6ajui 

BBICOTa 

npOTa5KeHHOCTB KpOHBI 

B^OJIB p51^a 

nonepex pa^a 

TonojiB 

Ka3axcTaHCKHH 

2009 

85,1 

74,9±2,9 

- 

- 

1,0 

2015 

72,0 

270,4±8,2 

180,0±7,2 

2 10,0=1=2, 1 

1,4 

TonojiB 

6ajiB3aMnnecKHH 

2009 

87,1 

76,9±2,4 

- 

- 

1,0 

2015 

74,0 

290,4±6,8 

192,0±7,5 

220,0±3,0 

1,3 

TonojiB 
cepeOpncTBin 
(nopocjiB, Tax 
xax no£Mep3aeT, 

2009 

78,8 

70,1±2,5 

- 

- 

1,0 

2015 

32,0 

150,4±5,2 

120,0±3,2 

125,0±2,8 

1,5 
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Ta6ji. 4. 


IIoKa 3 aTejiH pocTa KyjibTyp Tonojin 6 ajib 3 aMHHecKoro b Kbi 3 bumapcKOM jiecHHnecTBe Ha nonsax BTopoii 

jieconpHro/jHOCTH 


Ilopo/ja 

Tori 

nocaflKH 

Toa 

HCCJie,aOBaHHH 

CoXpaHHOCTB, 

% 

IIoKa 3 aTejiH pocTa 

CoCTOAHHe, 

6 ajui 

BBICOTa, 

M 

^naivieTp, 

CM 

npOTa 5 KeHHOCTB 

KpOHBI, M 

B/JOJIB 

pw 

nonepex 

pjjfla 

TonojiB 

6 aJIB 3 aMHHeCKHH 

2003 

2015 

85,0 

14,3±0,3 

14,5±0,3 

3,2±0,1 

3,5±0,1 

1,7 

TonojiB 

rndpH^HBiii 

2011 

2015 

96,0 

7,6±0,1 

8,0±0,1 

2,4±0,1 

2,8±0,1 

1,2 


hhk) Ha 2015 ro^a cooTBeTCTBeHHo: 
72,0; 74,0; 32,0 %. B nepBbie #Ba ro^a 
b KyjiBTypax npOBO/jHjica nojiHB, h ot- 
nafl b KyjiBTypax npOH 3 omeji nocne npe- 
KpameHHa nojiHBa. Cpe,a,HeB 3 BenieHHBiH 
6 ajui coctojhohi KyjiBTyp 1,2- 1,5. IIo co- 
CTOflHHIO KyjIBTypBI OTHO CATCH K KaTerO- 
pHH « 3 £OpOBBie». 

BHOMeTpHnecKHe noKa3aTejiH h co- 
xpaHHOCTB onBiTHBix KyjiBTyp Toncmen 
Ha noHBax BTopoii jieeonpHTOAHOCTH 
npHBeAeHBi b Ta 6 jiHije 4. 

KyjiBTypBi Tonoua Ka3axcTaHCKoro b 
B 03pacTe 12 neT h Tonojia rnOpH^Horo b 
B 03pacTe 4 ro^a, co3,zjaHHBie Ha nouBax 
BTopoii rpynnBi neconpHro^HOCTH c pa3- 
MemeroieM 4 x 1,5 m ^ocTHraiOT bbicotbi 
COOTB eTCTBeHHO 14,3 M H 7,6 M npH co- 
xpaHHOCTH 85-96%. 

Ha6jno^eHHa h aHajiH3 HccjiejroBaHHH 


KyjiBiyp Tonona noKa3ajin, hto npo^yx- 
THBHOCTB HX MOTJia 6BITB 3HaHHTeJIBHO 
BBirne Ha OoraTBix iuicmopo/jHBix nouBax. 
IIo3TOMy npH njiaHHpOBaHHH iuioma^eH 
no# KyjiBTypBi Toncma Heo6xo,zjHMO npOBO- 
jthtb hx npe^BapHTejiBHoe odcjienoBaHHe 
h otbojthtb ynacTKH no jiecoycTpOHTejiB- 
hbim MaTepnajiaM Ha nouBax I hjih II rpyn- 
nBi jieconpnro^HOCTH. 
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JUSTIFICATION OF A RAPID METHOD FOR DETERMINING THE SPECIES RICHNESS 

OF SMALL HYDRO-OBJECTS 

Yu.V. Dubrovsky, Research Associate 
Institute for Evolutionary Ecology NAS Ukraine, Ukraine 

A simplified method is proposed for rapid assessment of the taxonomic richness of small hydro-objects by using indicator groups of aquatic 
organisms. It does not require any sophisticated equipment and high qualification. Therefore it is available to employees of various scientific and 
practicing institutions. 

Keywords: species richness, small hydro-object, rapid method, aquatic, nature conservation assessment. 
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I ntroduction. Modem hydrobiological 
characteristics of objects, even in 
the most concise form, in addition to 
the classes of water purity and zones of 
saprobity, including the trophic status 
and bioproduction indicators, should also 
include the assessment of their nature 
conservation value. This, at first glance, 
can be carried out by recording the 
presence of ecologically significant, rare 
and protected species within the aquatic 
communities. 

Presence of officially rare and 
protected species is, of course, an 
important criterion for evaluating 
hydro-objects. However, registration 
of such species, and most other 
aquatic species, is associated with 
methodological difficulties and 
gives incomplete information on the 
environmental significance of the water 
body. Identification of microscopic 
forms whose livelihoods underpin the 
functioning of aquatic ecosystems, 
require special tools and in-depth 
specialization. Therefore, the protection 
of most aquatic organisms is only 
possible by preserving certain types of 
water bodies. 

An overall conservation typology 
of hydro-objects is virtually absent. 
Therefore, recording of environmental 
values of the objects according to their 
type, as well as the search for and 
identification of places where rare, 
protected and ecologically valuable 
species are now distributed, can be 
accomplished only by well-trained 
specialists. In addition, each of them 
will be guided by own experience, as 
the unified methodology is yet to be 
developed. 

The relevance and state of the 


problem. The nature conservation 
value of water bodies must be taken 
into account when organizing local 
water supplies, fisheries and recreation 
facilities, controlling the larvae of 
mosquitoes, transforming the regime 
and changes resulting from the building- 
up of bank areas, as well as during 
works aimed at designing of areas 
for nature conservation purposes. 
Now the methodology for evaluating the 
importance and making comprehensive 
assessment of the state of protected water 
areas, specially adapted for conditions 
of Ukraine, is under development [6]. 
But this approach requires a qualified 
labor-intensive set of analyses and 
measurements. 

The lack of reliable information on 
the conservation value of water bodies 
often leads to inadequate decisions. 
For example, the Environmental 
Prosecutor's Office in Kyiv ordered 
the builders, road workers to restore 
a partially filled-in shallow swamp, 
where, according to birdwatchers, 
gray heron would occasionally forage. 
However, a qualified examination showed 
that this site was not actually a swamp of 
conservation value. It was inhabited by 
only a few common species of aquatic 
insects, including larvae of mosquitoes 
and some green frogs of the hybrid form, 
which could leave the swamp when it 
was dry. At the same time, in the green 
area of the city, nobody stopped the 
littering [filling] of a small pond with 
a very diverse population, which is, 
moreover, the only known habitat of a 
unique species of nematodes in Europe. 
In such cases, often there is a need of 
rapid assessment of the ecological and 
nature conservation features of particular 


hydro-objects. At the same time, the 
species (or taxonomic) richness of the 
composition of aquatic organisms can be 
one of the most effective criteria. 

Task statement and justification of 
the method. Naturally, it is impossible to 
take into account all inhabitants of even 
a small in size ecosystem [5]. The most 
important tasks in this case are searching 
for rapid indicators of taxonomic richness 
and development of an appropriate scale. 
Common rapid methods of hydrobiology 
for determining the trophic status and 
degree of water pollution (indices of 
Carlson and Woodiwiss) do not require 
deep special training and sophisticated 
equipment, so they have been 
successfully used not only by scientists, 
but also by practitioners [1,7]. 

In particular, the Woodiwiss method 
is based on representation of samples 
of test groups of bottom-dwelling 
invertebrates and invertebrates found 
amongst the aqueous plant growth, 
including: flatworms, oligochaetes, 

leeches, mollusks, mites, higher 
crustaceans, larvae of dragonflies, 
mayflies, stoneflies, caddisflies, 
blackflies, mosquitoes, chironomid and 
crane flies, and also bugs and beetles 
[7]. It is known that the taxonomic 
(including species) richness of aquatic 
organisms varies depending on the 
degree of organic pollution of the water. 
In general terms it increases from 
contaminated areas to the clean ones [3]. 
Therefore, on the basis of this approach 
it is, in general, possible to develop a 
system able to assess the richness and 
diversity of the populations of hydro- 
objects. Therefore, sets of the same 
groups of phytophilous invertebrates 
(see above) incorporated by the 
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Woodiwiss approach can be very useful 
and revealing in terms of determining the 
species’ richness. Besides, the species 
(or groups), reflecting the diversity and 
the conservation value of water bodies 
should be clearly distinguishable visually 
and be fairly widespread. However, the 
assumption that indicator species and 
taxonomic groups are linked with the 
total richness of the hydro-objects may 
require for our purposes a considerable 
extension of their composition. 

Species and groups with multiple 
biocenotic relations, can also serve 
as indicators of the richness and 
diversity of the local population. In 
particular, presence of euryphagous 
predators shows considerable richness 
and diversity of representatives of the 
previous trophic level. Example of this 
approach is the evaluation of richness 
and abundance of insects related to 
occurrence of insectivorous birds [2]. 
Small euryphages, trophically associated 
with the most abundant and functionally 
important groups of aquatic organisms, 
are of good indication value in this 
respect. In fresh water these are, first 
and foremost, predatory Cladocera of 
the genera Polyphemus, Bythotrephes 
and Leptodora and aquatic spider 
species, which, are, in addition, easily 
distinguished from other aquatic 
organisms. Observations show that they 
mainly inhabit waters with rich and 
varied composition of invertebrate prey. 
They should be viewed as a separate 
and distinct indicator group. This also 
applies to dragonflies. Representatives of 
all classes of vertebrates (excluding pets) 
should also be considered as indicators. 

The question of using the higher 
aquatic plants (macrophytes) as 
indicators is to some extent debatable. 
On the one hand, their presence 
certainly increases the taxonomic (and 
environmental) richness of hydro- 
objects. On the other hand, significant 
overgrowth usually leads to water- 
logging and, consequently, to a decrease 
in their taxonomic richness. Apparently, 
the inclusion of aquatic macrophytes as 
one separate set of indicators may be 
considered appropriate. 

Features and examples 
of application of the method. 
Thus, to determine the taxonomic 
richness of small hydro-objects it would 


be reasonable to use the following 
composition [set, list] of indicator groups: 

1 - higher aquatic plants (Embryobionta), 

2- turbellarians (Turbellaria) , 

3- oligochaetes ( Oligochaeta ), 4-leeches 
(Hirudinea) 5-mollusks (Mollusca ), 
6-water mites (Acari '), 7-aquatic spider 
(Argyroneta aquatic a), 8-predatoiy 
cladocerans (genera Bythotrephes , 
Leptodora and Polyphemus), 

9- other crustaceans (Crustacea), 

10- mayflies (Ephemeroptera), 11-stoneflies 
(Plecoptera), 12-dragonflies (Odonata), 
13-megalopterans, 14-bugs (Hemiptera), 
15-beetles (Coleoptera), 16-caddisflies 
(Trichoptera), 17-Diptera (Diptera), 18-fish 
(Osteichthyes), 19-amphibians (Amphibia), 
20-reptiles (Reptilia), 21 -birds (Ares), 
22-mammals (Mammalia). 

If (similar to the definition of 
saprobity [7]) in samples of aquatic 
organisms obtained from the bottom 
and the plant growth, and also seen 
visually, representatives of these groups 
of organisms have been encountered, 
then for each group one point is added. 
The overall rating of the taxonomic 
richness of the hydro-object is the sum 
of accumulated points. It can vary from 
0 to 22 (the maximum number of points 
awarded when representatives of all 
these groups are in place). 

Examples of estimating indicators: 

Example No.l - in a floodplain 
lakes of a large river representatives 
of the following test groups have been 
recorded: 1, 2, 3, 4, 5, 7, 8, 9, 10, 14, 15, 
16, 17, 18, 19, 20, 21. The total score 
in points is 17. This indicates a high 
taxonomic richness of the water body. 

Example No. 2 - in a meadow marsh 
representatives of the groups have been 
found: 1, 3, 4, 5, 6, 9, 10, 14, 15, 16, 17, 
19. The total score is 12. This corresponds 
to an average taxonomic richness. 

Example No. 3 - in the forest puddle 
representatives of only the following 
indicator groups have been registered: 9, 
14, 15, 17. The total score is 4, indicating 
a very low taxonomic richness. 

Conclusion. The proposed method 
allows a very quick (sometimes - less than 
one hour) assessment of the taxonomic 
richness of the studied hydro-object. 
The method of assessment is fairly 
simple, and does not require sophisticated 
equipment and high qualification. 
Therefore, it is available to employees 
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from practicing institutions. Despite the 
certain simplistic and schematic character 
of this approach, it gives, however, an 
objective (albeit approximate) idea of the 
general taxonomic richness of the hydro- 
object. Practice of hydrobiological 
research shows that the indicators of 
richness of aquatic organisms of different 
size groups are quite closely related. 

The proposed method is designed 
primarily for small hydro-objects. 
According to the standards accepted in 
freshwater fish-farming, those should be 
regarded as the waterbodies covering less 
than 1.000 hectares [4]. The assessment 
of richness of the composition of larger 
water areas should be preceded by 
consideration of their differentiation 
into homogeneous areas in terms of the 
biotope. 

Of course, the taxonomic richness 
cannot be regarded as the sole criterion 
of the conservation value of a hydro- 
object. It is only one of such indicators. 
However, its advantage is the quantitative 
characteristic of the population of a hydro- 
object allowing to make the comparative 
analysis. The ability to handle digital 
information describing the objects is 
very much appreciated by employees of 
environmental administrations. 
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MOLECULAR GENETIC RECOVERY OF THE ENVIRONMENT AND HUMANS - 
THE WAY TO INCREASE THE PROFITABILITY OF AGRICULTURE 
AND THE WELFARE OF PEOPLE 

A.I. Potopalsky, Candidate of Medicine, Associate Professor 
O.I. Bolsunova, Candidate of Biology, Senior Research Associate 
L.A. Zaika, Candidate of Biology, Senior Research Associate 
Institute of Molecular Biology and Genetics, NAS of Ukraine, 

Institute of Health Promotion and Rebirth of People of Ukraine, Ukraine 

This article deals with new unique biotechnologies aimed at human health promotion and wellbeing of people on Earth. The authors present 
results of over 50-years-long research on development of original methods. 

The task of careful and responsible regulatory impact upon healthy and sick organisms of living beings is no longer the concern of scientists 
only. By thousands years of history humanity has certainly proved to have inexhaustible self-regulating abilities and reserves of wild Nature. 

The problems of regulation of biological processes under conditions of good health and disease, especially under the so-called stress conditions 
and induced fatal diseases, have been studied. The technology has been elaborated to struggle against the widespread viral diseases with the drug 
izatizon, which has a broad spectrum of antiviral activity, including the DNA- and RNA-containing viruses, viral and microbial associations. 
Unique anticancer drug amitozyin with immunomodulating and antiviral action is perhaps the world’s only preparation that does not cause side 
effects at absolute anticancer effectiveness. The role of natural biologically active substances, their analogues and modification products in the 
human and environmental molecular-genetic sanitation can hardly be overestimated. 

Keywords: modification, natural substances, amitozyn, izatizon, new varieties, malaria, biotechnologies. 
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Fig. Scheme of amitozyn synthesis 


U sing our new method of purposeful 
modification of natural molecules 
by alkylation, it is possible to enhance 
the resistance of living organisms to 
unfavourable environmental factors, 
to prevent mass viral and bacterial 
diseases, including the tumour growth, 
immunoagressive and immune deficiency 
conditions. A possible regulatory effect 
of such substances upon the inherited 
disorders and radioactive poisoning is to 
be especially noted. 

The approach for obtaining a large 
group of antitumor products from 
alkylation of isoquinoline alkaloids of 
triethyphoms, elaborated in collaboration 
with M. Turkevich, M. Oliyovskaya and 
V. Ya. Novitsky in 1969, was patented in 
16 countries. 

Altogether there were over 
60 preparations registered as biologically 
active substances of this new type in 
the public register of the former USSR. 
They were created by the author in 
collaboration with the team of scientists 
in Lviv and Kyiv, and protected by 
40 author's certificates, 5 patents of 
Ukraine and 14 international patents. 

The first substance of this type, 
together with its analogues able to stop 
the destructive actions, was anti-tumour, 
antiviral and antimicrobial, immune- 
regulating preparation amitozyn, which 
was devised in 1959 through alkylation 
of the sum of alkaloids, extracted from 


a well-known plant - greater celandine 
(Chelidonium majus L.), by anti- 
tumour preparation thiophosphoamide 
(ThioTEPA) (A. I. Potopalsky, 1961) 
[1-4]. Here is the scheme 1 of the 
amitozyn synthesis. 

For over fifty years this preparation 
has been used independently and in 


many complexes for malignant and 
benign tumours, immune aggressive and 
viral formed treatment. The clinical test 
of amitozyn, conducted in 1967-1968 
in the former USSR, proved its high 
medicinal properties in the treatment of 
tumours of larynx, cervix uteri, prostate, 
ovaries, pancreas and mammary gland, 
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Table 1. 

Overall result of amitozyn treatment of patients with head and neck malignant 

tumors (survival, %). 


Survival 

Patients group 

Control group 

Main group 

2-year 

52,2 ± 4,2 

91,9±3,5* 

3 -year 

47,0 ±5,0 

70,1±5,0* 

5 -year 

40,2 ± 5,2 

66,1±6,6* 


urinary bladder, melanoblastoma 
etc., as well as in treatment of non- 
malignant tumours (polyps, papillomas, 
adenomas, fibromiomas). According 
to the Ministry of Health of Ukraine, 
these data were supported by clinical 
studies of amitozyn, conducted in 
1998-2001 on the basis of the Oncology 
and Medical Radiology Research Institute 
of the Academy of Medical Sciences of 
Ukraine. In collaboration with doctor 
O.S. Abrahamovich, amitozyn was 
proved to possess high medicinal 
effectiveness in relation to viral 
infectious polyarticular rheumatoid 
arthritis. Amitozyn did not inhibit 

hemopoiesis and immunity of patients, 
but even improved them, promoting the 
resistance of an organism. It is the first 
preparation of a new class of phytolytic 
substances - products of alkylation of 
amines with various actions. 

The toxicity of amitozyn is 

several times lower than of some 
of its components - the sum of 
greater celandine alkaloids and 

thiophosphamide. And high anti-tumour 
activity of amitozyn in the experiment 
was proved in its clinical trials on patients 
with fatal forms of malignant tumours 
(table 1). Complete clinical recovery 
was observed in 17-18% cases, whereas 
observed contraction of tumours and 

life prolongation was observed in 75% 
cases. Complications common to most 
anti-tumour preparations (hemopoiesis 
inhibition, dyspeptic effects, hair loss and 
others) were not observed. At the same 
time characteristics of immunogram 
were normalized and specific cancerous 
antigens disappeared or decreased 
dramatically. In this case most of cancer 
cells died through apoptosis - the natural 
aging process. [5] Inherited resistance 
effect in rats race cured from Heren 
cancer was determined. 

Recently it has been found [6] that 
amitozyn is active against malaria. 
Malaria caused by Plasmodium 

io 


falciparum is the most virulent form of 
malaria, leading to approximately half a 
million deaths per year. Chemotherapy 
continues to be a key approach in 
malaria prevention and treatment. Due 
to widespread drug resistance of the 
parasite, identification and development 
of new anti-malarial compounds 
remains an important task of malarial 
parasitology. 

The anti-malarial effects of 
amitozyn alone and in combination 
with chloroquine, pyrimethamine and 
artemisinin on the blood stages of P. 
falciparum demonstrate that amitozyn 
effectively inhibits the growth of blood- 
stage parasites with IC 50 9.6 ± 2, 
11.3 ± 2.8 and 10.8 ±1.8 pg/mL using 
CS2, 3G8 and NF54 parasite lines, 
respectively. Treatment of uninfected 
red blood cells with a high dose of 
amitozyn (500 pg/mL) did not change 
the cell morphology, demonstrating 
its non-toxicity for erythrocytes The 
synergistic impact of the amitozyn/ 
chloroquine combination was observed 
at growth inhibition levels of 10-80 %, 
while demonstrating a nearly additive 
effect at a growth inhibition level of 
90 %. The combination of amitozyn with 
pyrimethamine has a synergistic effect 
at growth inhibition levels of 10-70 % 
and a nearly additive effect at a growth 
inhibition level of 90 %. The synergistic 
anti-malarial effect of the amitozyn/ 
artemisinin combination was observed 
at growth inhibition levels of 10-40 % 
and a nearly additive effect at growth 
inhibition levels of 50-90 %. 

Another unique preparation 
"Izatizon", which is ratified and 
successfully used for prevention and 
treatment of viral and bacterial-viral 
infections and tumours in veterinary 
medicine, medicine, crop production (and 
also - as an effective immune modulator) 
was developed in collaboration with 
L.V. Lozyuk in the year of 1973 [7, 8] 

L.A. Zaika and O.I. Bolsunova 


discovered and interpreted the 
immunomodulatory properties of 
izatizon. In close cooperation with 
D.M. Hovorun, in particular it was 
found out that a wide range of izatizon 
biological activities is based on the 
conformationally-labile structure of the 
molecule of metysazon - the main active 
component of the drug, and depends on 
the properties of the solvent and micro 
environment [9, 10]. 

Izatizon is a new generation drug 
that combines the antiviral activity and 
immunotropic action, and in addition 
has anticancer properties, especially 
in relation to melanoblastoma. It 
has been experimentally proved that 
izatiaon affects both viruses and cellular 
mechanisms of the immune system. 
In model systems of herpes virus and 
adenovirus we detected that izatizon has 
the ability to stimulate the activity of 
reparative DNA synthesis. [11] 

We discovered the ability of the drug 
to inhibit the thymidine kinase activity of 
the herpes virus and the adenovirus, which 
leads to the inhibition of the virus in the 
early stages of infection. We discovered 
the curative effect of izatizon under the 
herpes virus infection and adenoviral 
infection, and its availability at AIDS, 
tuberculosis and viral hepatitis C. Our 
data shows the convincing significance 
of this drug, especially nowadays, when 
all the continents of the Earth face the 
dramatic increase of the number of viral 
and immune aggressive diseases, that 
were considered to have disappeared, as 
well as emergence of new ones, among 
which the virus diseases occupy an 
important place. Izatizon is active against 
DNA-and RNA-containing viruses. It 
also has pronounced immunomodulatory 
properties [12]. 

Izatizon is an activator of nonspecific 
resistance factors through its stimulating 
effect on the expression of metabolic and 
phagocytic function of macrophages, 
and its influence on natural killer cells 
activity and synthesis of lysozyme. 

Altogether there are over 60 new 
preparations with anti-tumour, antiviral 
and immune modulating action patented; 
15 original phyto teas are elaborated 
on the basis of celandine; over 20 new 
forms, varieties and types of medical 
and agricultural plants are created, 6 
of which are approved by the State 


Inspection of Plant Varieties of Ukraine 
and recommended for wide use as new 
varieties with high yield and high content 
of active substances. Eleven from the 
indicated phyto teas with celandine and 
dozens of other plants are produced by 
Zhitomir closed company "Medherbs" 
under the brand of "Doctor A.I. Poto- 
paisky" (Certificate on a trademark No. 
109425): Angiotumorosan, Artrourosan, 
Ghastrosan, Dermosan, Enterosan, 
Imunosan, Pneumosan, Tumorosan, 
Urosan, Kholeurosan, Cardiosan. They 
recover an organism, treat benign 
and malignant tumours, polyarthritis, 
multiple sclerosis. Plants of own 
selection: Purple Echinacea of "Beauty 
of Polissya", "Blueness of Polissya" 
viper's bugloss, molecular hybrid of 
pumpkin and watermelon "Zdorovyaga" 
kavbuz - are used for production of 
such recommended food supplements 
as "Spokiy" (Calmness), "Badioryst’" 
(Vivacity), "Bud’mo zdorovi" (Be 
healthy), "Kavbuzol", "Kavbuzosorb", 
kavbusorb anthelmintic, kavbusorb 
rejuvenating. 

A number of the newest 
biotechnologies were elaborated: 
targeted improvement of genetic 
information of biological objects; 
environmental cleansing by application 
of plants able to assimilate atmospheric 
nitrogen instead of expensive fertilizers; 
obtaining of good crop capacity of 
plants on highly saline soils; increase of 
productivity of beneficial insects, fishes, 
birds, animals; a method to control 
agrobacterial cancer of plants. [13] In 
1979 on the territory of 40 hectares of the 
non-cropland in the village of Khodaky 
of Korostensky district in Zhytomyr 
region, the arboretum "Peremoga" was 
laid with the goal to establish a selective 
seed base and as the improving rest area. 

Based on nucleic acids and their 
components, some preparations 
stimulants of plant growth - are being 
currently developed. Methods of native 
and modified nucleic acids application 
for modification of the genetic apparatus 
of plants are under development. [14]. 

Genetic effects of alkylated DNA are 
identified and some new varieties and 
forms of rye, millet and tomatoes with 
valuable qualities have been obtained. A 
special sort of fodder lupine with extra 
protein "Industrial", pumpkin Kavbuz 


"Zdorovyaha", rye "Drevlyanske", 
tomato "Ukrainian", and Echinacea 
"Woodland Beauty" are registered in 
the State Register of Ukraine; plants are 
protected by the copyright certificates of 
Ukraine. A pilot study of alkaloids of the 
modified products and their analogues 
and derivatives with a wide range of 
biological activity is carried out. These 
results are used to improve human health 
and the environment. 

A technology aimed at obtaining 
the new forms of plants with the desired 
economic properties is created using 
the approach of structural modification 
of molecules-carriers of hereditary 
information (DNA and RNA). 

Wide application of these 
achievements has a considerable 
economic and social effect, in particular, 
for environmental recovery, obtaining 
heavy yields on highly saline and 
nitrogen-depleted soils, and also during 
the hydroponic growing with the use 
of seawater without its desaltation. 
The created hybrids impress even 
professional selectionists: kvagista 
(molecular hybrid of haricot and 
cabbage) is an unique edible and feed 
culture that is up to three meters high with 
large protein content; kavbuz (molecular 
hybrid of pumpkin and watermelon) 
is the world largest berry of more than 
60 kilos of weight promoting the removal 
of heavy metals and radionuclides from 
the organism; Kiziris (molecular hybrid of 
cornel and barberry); Alycos (molecular 
hybrid of cherry-plum and apricot). 
The high viral and immune-modelling 
effect of amitozyn and izatizon were 
proved in 1992-1994 by the program 
of the National AIDS Committee, 
established by the President of Ukraine. 
However these developments have not 
been implemented. 

We offer finished scientific 
elaborations, complex methods of 
recovery of humans and environment to 
interested collectives for collaborative 
implementation: 

- Having no analogues in the 
world practice antiviral, antimicrobial 
and anti-tumour preparations 
"Izatizon", "Izatitoniy", "Amitozyn", 
“Amitozynoberamid” with high 
economic effect when using in medicinal 
care, veterinary medicine and crop 
production; 
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- New varieties of cereals with 
high productivity on nitrogen-depleted 
and highly saline soils (wheat, rye, 
oat, millet, barley, com, sorghum, 
rice), resistant to drought, bacterial and 
mycotic infections; 

- New types of pumpkin for 
introduction to farming (kavbuz, 
kavbudek, enriched in sugars, fmctose in 
particular, carotene and oil); 

- New varieties and forms of 
medicinal plants, which have the 
immunomodulating, bactericidal and 
anti-inflammatory effects (Echinacea, 
viper's bugloss, elecampane, thermopsis, 
phytolacca); 

Salt-resistant and drought- 
resistant forms of plants, tomatoes of 
the "Ukrainian Salt Tolerant" variety in 
particular; 

- Technologies of processing of 
seeds of cereals and vegetable cultures, 
and treatment of mushrooms, which 
increase the productivity by 20-40%; 

- Technology of beneficial insects’ 
productivity improvement in beekeeping, 
production of oakworm and silkworm, etc.; 
proposed biopreparations are not harmful 
and provide the growth of productivity of 
beneficial insects by 1.5-2 times; 

Technology of creation of new 
forms of plants with modified properties 
(creation of frost-resistant, salt-resistant, 
drought-resisting forms, transformation 
of winter forms of crops into the spring 
crops); 

Technology of fishery and sea- 
farming productivity improvement by 
20-40%; 

Technology of diagnostics, 
prevention and treatment of bacterial 
cancer of plants (fruit cultures, grapes, 
vegetable cultures) by using original, 
ecologically harmless preparations. 

In 2005 the International scientific- 
practical fomm "Bases of molecular- 
genetic health improvement of both 
human and environment" took place 
at the Institute of Molecular Biology 
and Genetics. It was dedicated to a new 
scientific direction of modification of the 
molecular structure of biologically active 
substances, which were extremely highly 
appreciated at home and abroad. Materials 
of this fomm are presented on the web-site 
http://www.potopalsky.kiev.ua/ua/fomm. 
html. Number of visitors from more than 
50 countries is still growing. 
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ADAPTATION CAPABILITIES OF 
THE PROGENY OF ANIMALS AT 
COMBINATION OF INFLUENCE OF 
VARIOUS ETIOLOGY FACTORS 

G.Z. Khimich, Candidate of Biology, Full Professor 
O.A. Khluchshevskaya, Candidate of Biology, 
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Innovative University of Eurasia, Kazakhstan 

The authors have demonstrated the embriotoxic violations of 
spatial orientation of hypoactive animals’ progeny. 

Keywords: motor activity, spatial orientation, embriotoxic 
toxicopathy. 
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A£AnTA£HOHHbIE B03M0)KH0CTH 
nOTOMCTBA TKHBOTHbIX nPH 
COHETAHHOM B03£EHCTBHH 
OAKTOPOB PA3JIHHHOH 3THOJIOTHH 

Xhmhh T.3., KaH£. 6 hoji. HayK. npoif). 

XjiymeBCKaa O.A., KaH£. 6 hoji. HayK, £ 0 £eHT 
HHHOBaitHOHHBin EBpa3HHCKHH yHHBepCHTeT, Ka3axcTaH 

IIoKa3aHbi 3M6pHOTOKCHHecKHe HapymeHna npocTpaHCTBeHHoro 
OpHeHTHpOBaHHR nOTOMCTBB mnOaKTHBHblX 5KHBOTHBIX. 

RjiioueBbie cjioea: ^BnraTejibHaa aKTHBHOCTb, npocTpaHCTBeH- 
Hoe opneHTHpOBaHne, 3M6pnoTOKcnuecKa5i TOKCHKonaraa. 

YnaCTHHKH KOH(J)epeHLI,HH, 

HaunoHajibHoro nepBeHCTBa no HaynHon aHajiHTHKe, 

OTKpbiToro EBponencKO-A3HaTCKoro nepBeHCTBa no HayuHon aHajiHTHKe 


tiros&gl http://dx.doi.org/10. 18007/gisap:bvmas.v0i9. 1351 


n pOH3BO£CTBeHHaa fleaTejibHOCTb 

uenoBeKa noBneKjia 3a codoii m- 
5Kenbie nocjie^CTBHii - 3arpn3HeHHe 
3KOJIOTHHeCKOH CHCTCMBI njiaHCTBI 
TOKCHHeCKHMH BeiljeCTBaMH. H3BeCT- 
HO, HTO 0£H0 HX HHX - CBHHdJ H eTO 

coe^HHeHHa - onem> onacHO £nn ne- 
noBeKa. 

HCX0£5I H3 peaJIBHOH 3KOJIOTH- 
necKOH CHTyaifHH, xapaKTepHoii £nn 
KpynHBix ropO£OB, ocodeHHO b CTpa- 
Hax TpeTtero MHpa, noHHMaHHe Been 
eepbe3HOCTH nOCJiejfCTBHH OCTpOH H 
XpOHHHeCKOH CBHHIfOBOH HHTOKCHKa- 
ifHH Ha 3£OpOBbe nonynaifHH ocTaeTcn 
ocTpoh npodneMoii [1]. 

^enoBeK, nona£an b HednaronpHnT- 
Hbie ycnoBHa, cnocodeH HeKOTOpoe Bpe- 
m a KanecTBeHHO h 6e3oniH6oHHO Bbinon- 
hhtb KaKyio-jindo £enTenbHOCTb, xotr 
npH 3TOM He HCKJIIOHaiOTCa H3MeHeHHa 
ero ^yHKifHOHajiBHoro coctojihhjl 3th 
KOM neHcaTOpHO-npHcnocodHTejibHBie 
peaKifHH HenoBenecKoro opraHH3Ma no- 
3BOJiaiOT uenoBeKy npO£on)KaTb 6 ho- 
norHHecKoe cymecTBOBaHHe b Hedna- 
ronpHaTHbix ycjiOBHflx. HeodxoAHMO 
OTMeTHTB, HTO B OTJIHHHe OT OpraHH- 
necKHx coeAHHeHHH, CBHHeif He pa3py- 
rnaeTca, a HaKannHBaeTcn b BO£e, dno- 
Macce nouBbi. IIo3TOMy h ifeHa Taxon 
KOMneHcaitHH Hpe3BbiHaHHO BenHKa, hto 
CJ iy}KHT eilje 0£HHM CBH£CTenbCTBOM 
aKTyanbHOCTH npodjieMbi, TpedyiomeH 
H3yneHHa BnnnHHn CBHHifa h ero conen 
Ha 3AOpOBbe uenoBeKa h OT£aneHHbix 
nOCJie^CTBHH B03£eHCTBH5I MaJIBIX £03 
3Toro KceHodnoTHKa. 

H3yneHHe 3ai£HTH0-K0MneHcaT0p- 
hbix peaKifHH TennoKpOBHbix )khbot- 


HBIX C pa3JIHHHBIM ypOBHCM £BHTa- 
TenBHOH aKTHBHO cth Ha nocTynneHHe 
CBHHifa h ero conen b opraHH3M Tax- 
hk e aBjiaeTca axTyantHOH npodneMOH. 
3BOJiioifHa nenoBexa np0HCX0£Hna 
B yCJIOBHilX BBICOKOH £BHraTeJIBHOH 
aKTHBHOCTH. J\jlK odpa3a 5KH3HH CO- 
BpeMeHHoro nenoBexa xapaxTepHO 
ee 3aMeTHoe orpaHHueHne. npH 3tom 

H3BeCTH0, HTO rHnOKHHe3H5I Be£CT K 
CHH5KeHHK> a£anTaifHOHHBIX B03M05K- 
HOCTeH opraHH3Ma h 3adoneBaHHnM. 
Be^ymaa pout b ocyirtecTBjieHHH Me- 
xaHH3M0B a^anTaitHH npHHa£ne)KHT 
HepBHOH CHCTeMe [2]. IIo3TOMy H3yne- 
HHe £BHraTejibHoro noBe£eHHn b 3kc- 
nepHMeHTax Ha 5 xhbothbix bbukro £nn 
oifeHKH noBpe)K£aK)Htero £eHCTBnn 
CBHHifa Ha (jooHe pa3JiHHHoro ypOBHn 
ABHraTeJIBHOH aKTHBHOCTH. 

HepBHaa CHCTeMa nBnneTcn toh- 
KHM H HyBCTBHTeJIBHBIM HH£HKaTOpOM 
cocToaHHa opraHH3Ma h onpe£enneT 
ero cnoeodHOCTb pearnpOBaTb Ha pa3- 
JIHHHBie B03£eHCTBHfl (})aKTOpOB oxpy- 
5KaiomeH cpe£bi. K Handonee cjio^chbim 
npoaBjieHHaM M03r0B0H £eaTejiBHOCTH 
OTHOcaTca naMfiTb, odyneHHe, opneH- 
THpoBaHHe. Ohh nrpaiOT cymecTBeH- 
Hyio pout b odecneneHHH a^anTai^HH 
opraHH3Ma k H3MeHaiomHMca ycnoBH- 
flM Cpe£BI. npH CBHHIfOBOH HHTOKCH- 
KaifHH nopa}KaiOTca Handonee tohkhc 
H HyBCTBHTeJIBHbie accoifHaTHBHbie 
(JiyHKifHH M03ra. B pe3yni>TaTe H3- 
MeHneTca £BHraTeni>Haa aKTHBHO ctb, 
KOOp£HHaifHn £BH5KeHHH, npoiteccbi 
HayneHHfi h naMfiTH, yxy^maeTcn npo- 
CTpaHCTBeHHOe OpHeHTHpOBaHHe. 0£- 
HaKO, pe3yjibTaTbi HeHponoBe^eHHe- 


CKHX HCCJie£OBaHHH npH TOKCHHeCKOM 
B03£eHCTBHH CBHHIfa B HMCEOIIfeHCn 
jiHTepaType npe£CTaBjieHBi pa3p03HeH- 
HO H He£OCTaTOHHO. 

Mepon onacHO cth 3arpa3HeHHa OKpy- 
ncaiomeH cpenbi jjjm 3£OpOBba nenoBeKa 
aBnaiOTca noKa3aTenH penponyKTHBHOH 
(^yHKIfHH, COCTORHHe H0B0p05K£CHH0- 
ro, (JfyHKHHOHajiBHbie bo3mo)khocth ero 
HepBHOH CHCTeMBI. B 3T0H CB5T3H OCOdyiO 
aKiyajibHOCTb npnodpeTaeT H3yneHHe 
HyBCTBHTenbHOCTH }KeHCKoro opraHH3Ma 
k CBHHify b nepHO£ depeMeHHOCTH, a no- 
TOMCTBa - k onoepenoBaHHbiM (nepe3 nna- 
uemy) OTpHuaTenbHbiM bjihrhhrm BHern- 
Hen cpenbi [3]. 

Il 0 Ka 3 aH 0 , HTO CBHHeit npOXO£HT 
nepe 3 nnaiteHTapHtiH daptep h 0 Ka 3 bi- 
BaeT TOKCHHHOe £eHCTBHe Ha pa 3 BHTHe 
njIOAa. PhCK CBHHIfOBOH HHTOKCHKa- 
IfHH B 03 paCTaeT BO BpeM 5 T KOpMJieHHn 
HOBOp 05 K£eHHoro rpyzjbio h b nepBbie 
Mecnifbl 5 KH 3 HH. Cjie£OBaTeJIBHO, Ma- 
jibimaM 3 apaHee odecneneHO noBbi- 
rneHHoe co£ep 5 KaHHe CBHHifa b opra- 
HH 3 Me [1,2, 8 ]. 

3£OpOBbe HaeeneHHn tccho CBn3a- 
HO C KOMnjieKCOM 3K0JI0rHHeCKHX npo- 
dneM. B HacTonmee BpeMn ocTpbie ot- 
paBjieHHii cbhhh,om BCTpenaiOTcn pe£- 
ko, donee aKTyanbHbi Hcene£OBaHHn£- 
nHTenBHoro B03£eHCTBHn Hedonbuinx 
£03 CBHHIfa. IIpH 3T0M HeodxO£HMO 
HMeTb B BH£y, HTO CBHHeif - THnHHHBIH 
paccenHHbiH 3neMeHT, co£ep5Kai£HHcn 
b onpe£eneHHbix KonHHecTBax bo Bcex 
KOMnoHeHTax OKpy5Kaioi£eH cpe£bi: 
b ropHbix nopO£ax, b noHBe, b npn- 
po£HF>ix BO£ax h aTMOctJiepe. TKHBbie 
opraHH3Mbi - Kax pacTHTentHbie, Tax 
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H 5KHBOTHBie - Ha npOTJDXeHHH flJIH- 
TeJIBHOH 3BOJIK)IJ,HH aflanTHpOBaJIHCB K 
npHpO^HOH KOHireHTpaiTHH CBHHira, aK- 
thbho ero norjiomaiOT h co£ep)xaT ero 
B CBOHX TKaHflX. O^HaKO, B COBpeMCH- 
hbix ycjiOBHJix nenoBex no^BepraeTca 
B03AeHCTBHK) MeTaJIJia B KOJIHHeCTBaX, 
3HaHHTejiBHO npeBBimaiomHx npe^ejiB- 
ho ^onycTHMBie ypoBHH. rtocTeneHHO 
yBejiHHHBaeTca hhcjichhoctb xohthh- 
reHTOB HMeionTHx npo(|)eccHOHajiBHBiH 
KOHTaKT CO CBHHIJOM. 

Jia 5KeHHTHH CBHHei^ npe^CTaBjuieT 
co 6 oh oco6yio onacHOCTB, Tax xax 3 tot 
3jieMeHT oOna^aeT choco 6 hoctbio npo- 
HHxaTB nepe3 njiaijemy h HaxanjiHBaTB- 
ca b rpy^HOM MOJioxe [4]. 

HeBpojiorHnecKHe HapymeHHn npH 
CBHHITOBOH HHTOXCHXaiJHH 3aXOHOMep- 
hbi h paccMaTpHBaiOTCfl b HacToanree 
BpeMa xax npe^xjiHHHHecxHe H3Me- 
HeHHH. ripn caTypHH3Me HapymaiOTca 
6e3ycjiOBHBie pe^jiexcBi, HyBCTBHTeuB- 
HOCTB, Ha6jIK>£aiOTC5I ^BHraTeJIBHBie 
paccTpoHCTBa [5]. Ilape3Bi h napa- 
JIHHH npH CBHHITOBOH HHTOXCHXaU,HH 
pa3BHBaiOTca b Tex MBimeHHBix rpyn- 
nax, xoTOpBie Haxo^aTca b coctojihhh 
H aH6ojiBHieH (JryHxi^HOHajiBHOH Ha- 
rpy3XH. no MHeHHio O. JlaH^pHraH, 
^BHraTenBHBie BOJioxHa nepHtjoepn- 
HeCXOH HepBHOH CHCTeMBI flBJHHOTCJI 
OCHOBHOH MHHieHBK) TOXCHHeCXOTO 
fleiiCTBHfl cBHHH,a, BBi3BiBaiOHTero cer- 
MeHTHyio £eMHejiHHH3aipno h ^ereHe- 
paipno axcoHOB. Y >xe He3HaHHTejiBHoe 
noBBimeHHe ypOBHa CBHHija b xpOBH 
conpOB05x^aeTca 6eccHMnTOMHBiM 3 a- 
Me^jieHHeM cxopocra npoBeAeHHa bo 3- 
6y)X£eHHfl no ^BnraTejiBHOMy HepBy. 
3aMeAJieHHe npOBO^HMOCTH b £BHra- 
TejiBHBix BOJioxHax noxTeBoro HepBa 
^BjiaeTCH HanGojiee nyBCTBHTejiBHBiM 
noxa3aTejieM HenpOTOxcnnecxoro #eH- 
CTBH5I CBHHira [6]. Bo3£eHCTBHe Ma- 
JIOH XOHI^eHTpai^HH CBHHira (0,03%, 
0,045%, 0,45%) Ha H30JIHpOBaHHBIH 
HepBHO-MBimeHHBiH npenapaT jinrym- 
XH BBI3BIBaeT yXOpOHCHHe XpOHaXCHH, 
noHH5xeHHe B036y£HM0CTH, yraeTeHHe 
axxoMO^ai^HH h HapacTaHHe nojinpH- 
3au,HOHHoro noTeHi^najia ynacTxa ajiB- 
TepaH,HH. npH nOBBIHieHHH XOHI^eH- 
TpaiTHH COJieH CBHHH,a flO 1% HaCTy- 
naeT, no mhchhio E.A. ATna6apOBa n 
3 .O. Bohxo, napa6HOTHnecxoe yraeTe- 
Hne HepBa [5]. no# bjih^hhcm CBHHH,a 
3aMe,zynieTC5i ycjiOBHO-pe(j)jiexTOpHaji 
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^e^TeJIBHOCTB, pe(j)JieXCBI CTaHOBflTCil 
HenpOHHBiMH h OxiCTpo yracaiOT. Ha- 
pymaiOTca h 3pHTenBHO-MOTOpHBie 
peaxi^HH. OnHcaHBi noBe^eHnecxHe 
H3MeHeHHH, HapymeHHa xothhthbhoh 
(J) yHXH,HH M03ra y )xhbothbixhoa bjih- 
aHHeM CBHHH,a. YxyAHieHHe BOCnpOH3- 
Be^eHHji ycjiOBHBix pe^jiexcoB o6Ha- 
py>xeHO y xpBic b pe3yjiBTaTe fleHCTBHfl 
CBHHH,a b TeneHne nepBBix 26 ^Hen no- 
CJie pO)X^eHHH, HTO aBTOpBI CB5T3BIBaiOT 
c HapymeHHeM xojiHHOpeaxTHBHBix 
CHCTeM M03ra [7]. 

o6pa3a 5XH3HH coBpeMeHHoro 
nejiOBexa b xpynHBix ropo^ax c aBTO- 
mo 6 hjhimh, xoivmBiOTepaMH, 6 bitoboh 
TeXHHXOH H npOHHMH TCXHHHe CXHMH 

ycoBepmeHCTBOBaHHiiMH xapaxTepHa 
THnoxHHe3Ha. Hepe^xo orpaHnneHne 
£BH5XeHHH aBJiaeTCa CyHTeCTBeHHOH He- 
H36e)XHOH nepTOH npo^eccHOHajiBHOH 
Ae^TejiBHOCTH pa^a eneipiajiHCTOB: nep- 
coHajia, paOoTaiomero 3a xoMnBioTepa- 
mh, BO^HTejieH aBTOMoOnjiBHoro, rpy30 - 
boto, 5xejie3HO,aopO}XHoro TpaHcnopTa, 
(^aXTOpOM aBHaH,HOHHBIX H XOCMHHe- 
cxhx noneTOB, ^jiHTenBHoro npeOBiBa- 
HH5T B yCJIOBHHX nOCTeJIBHOTO pe)XHMa. 
H3yneHHe a^anTai^HOHHOH nepecTpOH- 
XH OpraHH3Ma B yCJIOBH^X THnOXHHe3HH 
npeACTaBjiaeT co 6 oh axTyajiBHyio coi^h- 
ajiBHO-OnojiorHHecxyK) h Me^HiTHHCxyio 
npoOjieMy. 

B o 6 bihhbix ycjiOBH^x 5XH3He^e- 
ATejiBHOCTH nejiOBex, xax npaBHjio, 
noABepraeTca o^HOBpeMeHHOMy bjih- 
aHHio HecxojiBXHx HeOjiaronpH^THBix 
(JraxTOpOB oxpyjxaiOHTeH cpe^ti, H30- 
HHpoBaHHoe naToreHHoe B03^eHCTBHe 
npaxTHnecxH He HMeeT MecTa. O^ho- 
BpeMeHHOMy B03AeHCTBHK) CBHHH,a H 
OTpaHHHeHHJI J],BH^CeHHH, BBIXJIOnHBIX 
ra30B H OrpaHHHeHHIO ^BH5XeHHH no^- 
BepraiOTca jxhtcjih xpynHBix ropo^OB. 
npoOjieMa coneTaHHoro bo 3 £Chctbhji 
H eOjiaronpH^THBix (J)axTOpOB, nopo)x- 
AaeMBix HaynHO-TexHHnecxoH peBO- 
moiTHeH, npHHHMaeT oco6yio axTyajiB- 
HOCTB B npOH3BO^CTBeHHBIX yCJIOBHHX 
[8]. HccjieAOBaHHAMH xa3axcTaHcxHx 
yneHBix ycTaHOBjieHO HajiHHHe rnno- 
XHHC3HH y paOOTHHXOB npe/jnpHflTHH 
iTBeTHOH MeTajuiyprHH, r^e o^hhm H3 
Ba5XHBIX (^aXTOpOB B03AeHCTBH^ «BJI^- 
eTCn CBHHei^. Cb^ 3 b mhothx npo4)ec- 
CHOHajiBHBix 3a6ojieBaHHH c rnnoxH- 
He3Hen OTMeneHa M.3. 3rjiHTe [9]. Ta- 
xhm o6pa30M, H3yneHHe MexaHH3MOB 


pa3BHTH5i naTOJiornnecxHx npoi^eccoB, 
CB5I3aHHBIX C ^eHCTBHCM Ha OpraHH3M 
He6jiaronpH«THBix (J)axTOpOB h hx co- 
neTaHHH, aBjiaeTca Ba^cHenmeH 3a#a- 
nen 3xojiorHHecxoH naTOJiorHnecxoH 
4)H3HOJIOTHH [7]. 

H3yneHHe MexaHH3MOB a^anTai^HH 
OpraHH3Ma X yCJIOBHUM THnOXHHe3HH 
(MOflejiHpoBaHHe co^epixaHHa >xhbot- 
hbix b xjieTxax-neHajiax, orpaHHHHBa- 
khijhx o 6 bcm hx ^BH 5xeHHH) noxa3ajio, 
HTO £JIHTeJIBHafl THnOXHHe3HH, Tax}xe 
xax h CBHHeij, npHBOAHT x HapymeHHeM 
npoireccoB BBicmen HepBHOH ^e^TejiB- 
hocth, ho b MeHBHien CTeneHH. 

Yaapi^eBOH T.n. noxa3aHO, hto th- 
noxHHe3H^ ^BjiaeTC^ npHMepOM npe^- 
6ojie3HH - norpaHHHHoro coctohhh^ 
Me>x^y 3AOpOBBeM h 6ojie3HBio. OTMe- 
HaeTC5I CHH5XeHHe (JiyHXITHOHaJIBHBIX H 
CTpyXTypHBIX B03M05XH0CTeil BBICHieH 
HepBHOH fleflTeJIBHOCTH, CTpeCCOBaa 

h cnei^H(J)HHecxaa nepecTponxa rop- 
MOHajiBHOMeTaOojiHHecxoro xapaxTe- 
pa, hto npH OjiaronpH^THOM BapnaH- 
Te - HOpMajiBHOM oOneMe mbiihchhoh 
A eaTejiBHOCTH nepen^eT b 3^opOBBe. 
npn He6jiaronpH^THOM BapnaHTe - 
AJIHTeJIBHOM Hanp5DXeHHH MexaHH3MOB 
a^anTai^HH - nepen^eT b 6ojie3HB: ca- 
xapHBin ^na6eT, THnepTOHHHecxyio 6o- 
jie3HB, HineMHHe cxy K) 6ojie3HB cep^- 
i^a, hto 6y^eT 3aBnceTB xax ot bjih^hh^ 

^OnOJIHHTeJIBHBIX BHeiHHHX (JiaXTOpOB, 

Tax h ot reHeTHHecxoH npe^pacno- 
jio)xeHHOCTH, to ecTB npe^6one3HB 
- 3 to ^axTop pHcxa. TaxHM o6pa30M, 
AJiHTejiBHoe o^HOBpeMeHHoe BjinaHHe 
^Byx He3HaHHTeJIBHBIX no CHJie B03- 
AeiiCTBHH pa3^pa5XHTejieii Ha npHMe- 
pe CBHHH,a H OTpaHHHeHH^ ^BH5XeHHH, 
cyMMHpyacB, ^aeT xax 6 bi hobbih, 
6ojiee 3HaHHTejiBHBin no khtohchb- 

HOCTH 3THOJIOTHHeCXHH ^aXTOp, XOTO- 
pBin oOecneHHBaeT pa3BepTBiBaHHe He 
TOJIBXO npe)XHHX, HO H HOBBIX 3BeHBCB 
naToreHe3a, C03^aBa3i nojiHMop(j)H3M 
XJIHHHHe CXHX npOaBJieHHH H npH 3TOM 
cymecTBeHHO axTHBHpya MexaHH3MBi 
Hecneu,H(|)HHecxoH HenpooH^oxpHH- 
hoh a^anTaiTHH [2]. 

Pe3yjiBTaTBi npoBe^eHHBix hbmh 
npO^OJDXHTeJIBHBIX CHCTeMaTHHeCXHX 
Hccjie^OBaHHH noxa3ajin, hto coot- 
BeTCTByiOHTHe n^K £03BI CBHHH,a npH 
XpOHHHeCXOM OTpaBJieHHH npHBO/JUT 
X nOpa}XeHHIO M03T0BBIXMexaHH3M0B 
npOCTpaHCTBeHHOH OpHeHTaiJHH, Ha- 
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/jHHaMHKa HayieHHH npocTpaHCTBeHHOMy opiieHTiipoBaHiiio 
KpbicHT, noziBeprniHXCH b iipenai a.ii>m>iH 11 panniifl nocTHara.ibHbiii 
ii ep ii oi oHToreHe3a Bijeiici bhio Ma.ibiMii jmaMH CBiiima 



-KoHTpo/ibHaa 

-runepaKTMBHafl 

-runoaKTHBHaa 


flHH MCCyieflOBaHMfl 


ynemifl h naMUTH [4, 10, 11]. Pe3yjiB- 
TaTBI COOTBeTCTByiOT ^aHHBIM jurrepa- 
TypBI, COraaCHO KOTOpBIM npH OTpaB- 
naiomeM ^eiiCTBHH CBHHij,a i^eHTpajiB- 
Haa HepBHaa encTeMa OKa3BiBaeTcn KaK 
HenocpeACTBeHHoii MHineHBio CBHHija, 
Tax h onocpe^OBairao CTpa^aeT b pe- 
3yjiBTaTe BOBjieHemni noBpe^c^eHHBix 
ynacTKOB b MHoroKpaTHO ycjiomnno- 
mHecu HHTerpHpOBaHHBie chctcmbi, 
oOecnenHBaiomHe oeymecTBjieHHe 
Bcex (JryHKi^HH M03ra - ot pecjnieKTOp- 
hbix ^0 noBe^eHHecKHx [12, 2]. 

no HaniHM ^aHHBIM, npH XpOHH- 
necKOM noTpeOneHHH CBHHija npo- 
ijeee HapymeHHa npocTpaHCTBeHHOH 
OpHeHTai^HH 5KHBOTHBIX pa3BHBaeTCH 
no 3KcnoHeHn,najiBHOH KpHBon, Kpy- 
TH3Ha KOTOpon onpeAejineTCn nonoM 
n B03pacT0M Hanana noTpeGnemm 
HMH CBHHU,a. XOT5T Ha MOJieKyjIUpHOM 
ypOBHe, coraacHO pe3yjiBTaTaM Hcene- 
^OBaHHH nocneAHHx neT [13, 14], H3- 
MeHeHH^ B03HHKai0T Cpa3y, CJI05KHBie 
HHTerpHpOBaHHBie CHCTeMBi M03ra no- 
3 bojhiiot b TeneHne AJiHTejiBHoro Bpe- 
MeHH (HeCKOJIBKO MeCHIjeB no HaiHHM 
^aHHBiM) KOMneHCHpOBaTB HapymeHHH 
Ha noBefleHnecKOM ypOBHe. H tojibko 
K or^a HCTomaiOTca Bee npHcnoeo6H- 
TeJIBHBie B03M05KH0CTH OpraHH3Ma, OT- 
MenaeTCn pe3KHH nepejiOM 3KcnoHeH- 
H,HaJIBHOH KpHBOH, H, nO-BHflHMOMy, 
Ha 3TOM 3Tane H3MeHCHH5I CTaHOBtfTCH 
HeoOpaTHMBIMH [10, 11]. 

Hccjie^OBaHH^MH Harneii jiadoparo- 
pHH BBmBjieHO TaK5Ke, hto xapaKTep h 
B peMn HapymeHHa npocTpaHCTBeHHOH 
opneHTai^HH h HeiipOTOKCHHecKoe ^eii- 
CTBne MeTajuia KoppermpyeTcn c ypOB- 
HeM HH^HBH^yaJIBHOH ^BHraTeJIBHOH 
aKTHBHOCTH KpBIC. JKHBOTHBie C HH3KHM 
ypOBHeM ^BHraTeJIBHOH aKTHBHOCTH 
HanOojiee uyBCTBHTejiBHBi k TOKCHKaHTy. 
^jih hhx xapaKTepHBi paHHee npouBjie- 
Hne TOKCHnecKoro 3(J)({)eKTa h OBicTpan 
yrpaTa HaBBiKOB npocTpaHCTBeHHoro 
OpHeHTHpOBaHH^. 

Hayuemie npocTpaHCTBeHHOMy 
opneHTHpoBaHHio b bo^hom jiaGu- 
pHHTe Moppnca (BJIM) KpBienT, no^- 
BepriHHxca b npeHaTajiBHBiii h paHHHH 
nocTHaTajiBHBiH nepHOA OHToreHe3a 
B03^eHCTBHI0 MaJIBIMH £03aMH CBHHLja, 
npOHCXO^HT ^JIHTeJIBHOe BpeMa H MaJIO 
pe3yjiBTaTHBHO. OeoOeHHOCTBK) noBe^e- 
hhh noTOMCTBa rnnoaKTHBHOH rpynnBi b 
BJIM nBjnieTCn to, hto Haxo^eHHe hmh 


njioma^KH b jiaOnpHHTe hocht xapaicrep 
ejiynaHHOCTH, ho He pe3yjiBTaTOM bkthb- 
Horo noncKa. Ha npOTiDKeHHH Meenija 
e5Ke,aHeBHoro oOyneHHn npaKrauecKH 
AJia Bcex }khbothbix xapaKTepHO xao- 
THHHoe, 6ecnopa,aoHHoe nepeMememie 
b BJIM. BpeMn ot BpeMeHH ^khbothbic 
H a HecKOJiBKO ceicyH^ 3aMHpaiOT Ha no- 
BepXHOCTH BO^BI (BepOUTHO, 3TO OT^BIX), 
nacTO npH)KHMaacB k OopTHKy jiaOnpHH- 
Ta. TpaeKTOpHH HX £BH5KCHH5 I o^hooO- 
pa3HBI, HTO CBH,aeTeJIBCTByeT O HH3KOH 
HCCJie^OBaTeJIBCKOH nOHCKOBOH aKTHB- 
HOCTH )KHBOTHBIX. 

CpaBHHBan noBe^eHHe noTOMCTBa 
rnno,- HrnnepaKTHBHOH rpynnBi, mo®- 
HO OTMeTHTB, HTO KpBICHTaM nepBOH 
rpynnBi y^aeTCn HeMHoro HayuHTBCn 
Haxo^HTB njiomaAKy. noKa3aTejin Bpe- 
MeHH rHnepaKTHBHoii rpynnBi HaMHoro 
HH)Ke noKa3aTejieii rnnoaKraBHoii rpyn- 
nBi, HO no CpaBHeHHIO C KOHTpOJIBHOH 
rpynnoii noKa3aTejiH BpeMeHH y rnne- 
paKTHBHoii h rHnoaKTHBHOH rpynnBi He 
nocToaHHBi. Tax, b kohtpojibhoh rpynne 
nOTOMCTBO Ha npOTIDKeHHH 3KCnepH- 
MeHTa HaynHjiocB Haxo^HTB nnoma^Ky, 
H BpeMa HaX05K^eHH5I njIOHia^KH 6 bijio 
CT aOnjiBHBiM. B mnoaKTHBHOH rpynne 
noKa3aTejiH Ka^Bin hb BapBHpoBajin 
(pncyHOK). 

Y 5KHBOTHBIX C BBICOKHM ypOBHCM 
^BHraTeJIBHOH aKTHBHOCTH, HanpOTHB, 
OTMenaeM ycToiiHHByio choco 6 hoctb 
K npOCTpaHCTBeHHOH OpHeHTai^HH. 
B OTJIHHHe OT HH3KOaKTHBHBIX KpBIC, 
yTpaTa HaBBixa npocTpaHCTBeHHOH 
opneHTai^HH y hhx OTO^BHraeTCn Ha 
6onee no3^HHe epoKH. KoHKpeTHBie 
epOKH onpe^ejiaiOTCii B03pacT0 M h 
nonoM 5 khbothbix. Mbi nojiaraeM, hto 
3TOT $aKT M05KeT hmctb npaKTHHecKoe 
3HaneHHe fljia npo^HjiaKTHKH Hapyrne- 


hhh 3^opOBBn h noBe^eHHH mo^eii B 
ycjiOBHHx HeOjiaronpH^THBix sthojio- 
THHeCKHX (JiaKTOpOB. 

TaKHM o6pa30M, pe3yjiBTaTBi hc- 
CJieflOBaHHH CBH^eTeJIBCTByiOT O BBI- 
pa^CeHHOM 3M6pHOTOKCHHeCKOM BJIH- 
hhhh HHTpaTa CBHHii,a Ha xapaKTep 
HeHponoBe^eHHecKHx peaKi^nil noTOM- 
CTBa KpBic, 3aTpaBjiHBaeMBix b nepHO^ 
OepeMeHHOCTH h jiaKTai^HH. Y noTOM- 
CTBa HH^HBHAyajiBHan ^BnraTejiBHaa 
aKTHBHOCTB CHH^ceHa, a oOyneHHe 
rHnoaKTHBHOH rpynnBi HaBBiKy npo- 
CTpaHCTBeHHOrO OpHeHTHpOBaHHH B 
BJIM OKa3aJIOCB HeB03M0}KHBIM. 

References: 

1. Tong S., VonSehirnding Y.E., 
Prapamontol T. Environmental lead 
exposure: a public health problem 
of global dimensions., Bull World 
Health Organ. - 2000., Vol. 72., 
pp. 1068-1077 

2. Udarceva T.P. Mehanizmy 
adaptacii k sovmestnomu vozdejstviju 
zagrjaznitelej okruzhajushhej sredy i 
ogranicheniju dvizhenij: Diss. ... dok. 
med. Nauk [Mechanisms of adaptation 
to joint influence of environmental 
pollutants and to restriction of 
movements: Thesis by the Doctor of 
Medicine]. - Almaty, 2002, p. 84 

3. Faust D., J. Brown. Moderately 
elevated blood lead level: Effects 
on neuropsycologic functioning of 
children., Pediatrics. - 1987., Vol. 80., 
pp. 623-629 

4. Hlushhevskaja O.A., Bija- 
sheva Z.G. Regional’nye osobennosti 
jekologii Pavlodara i oblasti i zdorov’e 
naselenija [Regional features of 
ecology of Pavlodar and its region, 

15 


GISAP 

BIOLOGY, VETERINARY MEDICINE AND AGRICULTURAL SCIENCES 

and health of the population]., 
Vestnik KazNU. - 2003., No. 2., 
pp. 7-8 

5. Atchabarov B.A. Porazhenija 
nervnoj sistemy pri svincovoj intoksikacii 
[Nervous system disorders in conditions 
of lead intoxication]. - Alma-Ata., Nauka 
[Science]., 1966., 487 p. 

6. Landrigan F. Sovremennye 
problemy jepidemiologii i toksikologii 
professional’nogo vozdejstvija svinca 
[Modem problems of epidemiology and 
toxicology of professional influence of 
lead]. Gigiena tmda i profzabolevanija 
[Occupational health and occupational 
diseases]. - Moskva., 1991., No. 6., 
pp. 25-27 

7. StreljuhinaN.A.Morfologicheskie 
izmenenija dvigatel’nogo analizatora 
pri jeksperimentarnoj svincovoj 
intoksikacii: Avtoref. diss. ... kand. 
med. Nauk [Morphological changes 
in the motor analyzer in conditions of 
experimental lead intoxication: author’s 
abstract to the thesis by the Candidate of 
Medicine]. - Alma-Ata., 1973., p. 24 

8. Makashev K.K. Vlijanie 
gipokinezii na funkcional’noe 
sostojanie organizma i rabotospo- 
sobnost’ rabochih cvetnoj metallurgii 
[Influence of hypokinesia on the 
functional state of the organism and 
productivity of workers of non-ferrous 
metallurgy]., Voprosy fiziologii truda 
v vedushhih otrasljah promyshlennosti 
[Issues of occupational physiology in 
the leading industries]. - Alma-Ata., 

1988., p. 5 

9. Jeglite M.Je. Nauchno- 
prakticheskaja konferencija «AktuaT- 
nye voprosy profpatologii» [Scientific 
and practical conference «Topical 
Issues of Professional Pathology»]., 
«Gigiena truda i profzabolevanija» 
[«Occupational health and occupational 
diseases»]. - 1991., No. 8., pp. 44-45 

10. Hlushhevskaja O.A. Vozras- 
tnye osobennosti adaptacii organizma 
k vozdejstviju svinca [Age-related 
features of adaptation of an organism 
to the lead influence]. - 2014, 
Lambert. 

11. Himich G.Z. Mehanizmy 
adaptacii organizma pri gipokinezii 
[Mechanisms of adaptation of an 
organism in conditions of hypokinesia]. 
Aktual’nye problemy estestvennyh i 
gumanitamyh nauk [Actual problems 

16 


of natural and humanitarian sciences]. - 

2014., No. 6. - 110 p. 

12. Kryzhanovskij G.N. Obshhaja 
patofiziologija nervnoj sistemy 
[General pathophysiology of the 
nervous system]. Rukovodstvo 
[Manual]. - Moskva., Medicina 
[Medicine]., 1997. - 352 p. 

13. Kem M., G. Audesirk. Inorganic 
lead may inhibitneurite development 
in cultured rat hippocampal neurons 
through hyperphsphorilation., Toxicol. 
Appl. Pharmacol. - 1995., Vol. 134., 
pp. 11-123. 

14. Bressel J., Kyugha Kim, 
T. Chakraborti, G. Gildstein. Molecular 
mechanisms of lead neurotoxicologic., 
Neurochem. Res. - 1999., Vol. 24., 
No. 4., pp. 595-600. 

JlHTepaTypa: 

1. Tong S., VonSchirnding Y.E., 
Prapamontol T. Environmental lead 
exposure: a public health problem 
of global dimensions., Bull World 
Health Organ. - 2000., Vol. 72., 
pp. 1068-1077 

2. YaapijeBa T.n. MexaHH3MBi 
a^anTaijHH k coBMecTHOMy B03£eH- 
ctbhio 3arpfl3HHTejieii OKpy5KaK>men 
cpe^Bi n orpaHHHeHHio £BH}KeHHH: 

nee. ... £OK. m efl. Hayx. - AjnviaTti, 
2002, c. 84 

3. Faust D., J. Brown. Moderately 
elevated blood lead level: Effects 
on neuropsycologic functioning of 
children., Pediatrics. - 1987., Vol. 80., 
pp. 623-629 

4. XjiymeBCKafl O.A., EmmieBa 3.E 
PernoHajibHBie ocoOchhocth 3kojiothh 
naBjio/japa n odnacTH n 3 #opOBBe Ha- 
cejieHna., BecraHK Ka3HY. - 2003., 
No. 2., e. 7-8 

5. ArnadapOB E.A. nopa5KeHjra 

HepBHOH CHCTeMBI npH CBHHIJOBOH HH- 
TOKCHKaipiH. - AjiMa-Ara., Hayxa., 

1966., e. 487 

6. JlaH^pnraH O. CoBpeMeHHBie 
npo6jieMBi ann^eMHOJiorHH n tokch- 
KOJiornH npo(j)eccHOHajiBHoro B03^en- 
ctbh5t CBHHua//rHrneHa Tpy^a n npo- 
(jmdojieBainni. - MocKBa., 1991., No. 6., 
C. 25-27 

7. CTpemoxHHa H.A. Mop(j)OJio- 
rHuecKne H3MeHeHna ^BnraTejiBHoro 
aHajiH3aTOpa npn OKcnepHMeHTajiBHOH 
CBHHIJOBOH HHTOKCHKaiTHH: ABTOpe({). 


Ahcc. ... xaH^. m efl. Hayx. - AjiMa-Ara., 

1973., e. 24 

8. MaxameB K.K. BjimiHHe rnnoKH- 
He3HH Ha (|)yHKITHOHaJIBHOe COCTO^HHe 
opraHH3Ma h pa6oToenoeo6HOCTB pa6o- 
hhx iTBeTHoii MeTajuiyprHH., BonpOCBI 
(|)H3HOJiorHH Tpyua b Be/jymHx OTpacjinx 
npOMBimjieHHOCTH. - AjiMa-ATa., 1988., 
e. 5 

9. OrjiHTe M.3. HayuHO-npaKTHne- 
CKan KOH(J)epeHiTHa «AKTyajiBHBie bo- 
npocBi npo(f)naTOJiorHH))., «TnrHeHa 
Tpy^a h npo(J)3a6ojieBaHH5i)). - 1991., 
No. 8., e. 44-45 

10. XjiymeBCKaa O.A. Bo3pacTHBie 
oeodeHHOCTH a^anTai^HH opraHH3- 
Ma K B03^eHCTBHK) CBHHU,a. - 2014, 
Lambert. 

11. Xhmhh L3. MexaHH3MBi a/jan- 
Tan,HH opraHH3Ma npn rHnoKHHe3Hn// 
AKTyajiBHBie npo6jieMBi ecTecTBeHHBix 
h ry MaHHT apHBix Hayx. - 2014., No. 6., 
e. 110 

12. KpBDxaHOBCKHH EH. 06ma)i na- 

TO(f)H3HOJIOrHa HepBHOH CHCTeMBI. PyKO- 

bo^ctbo. MocKBa., MeAHi^HHa., 1997., 
e. 352 

13. Kem M., G. Audesirk. Inorganic 
lead may inhibitneurite development 
in cultured rat hippocampal neurons 
through hyperphsphorilation., Toxicol. 
Appl. Pharmacol. - 1995., Vol. 134., 
pp. 11-123. 

14. Bressel J., Kyugha Kim, 
T. Chakraborti, G. Gildstein. Molecular 
mechanisms of lead neurotoxicologic., 
Neurochem. Res. - 1999., Vol. 24., 
No. 4., pp. 595-600. 

Information about authors: 

1. Galina Khimieh - Candidate of 
Biology, Full Professor, Academician 
of the International Academy 
of Informatization, Innovative 
University of Eurasia; address: 
Kazakhstan, Pavlodar city; e-mail: 
galinahimieh@mail.ru 

2. Oxana Khluehshevskaya 
Candidate of Biology, Associate 
Professor, Corresponding Member 
of the International Academy 
of Informatization, Innovative 
University of Eurasia; address: 
Kazakhstan, Pavlodar city; e-mail: 
oksana.xlushhevskaya@mail.ru 


U.D.C. 504.062 


FROM STRATEGY TO PRACTICE IN THE 
ENVIRONMENT PRESERVATION ISSUES 


M.V. Nikonov, Doctor of Agricultural Science, Full Professor 
Yaroslav- the- Wise Novgorod State University, Russia 


The author offers practical suggestions promoting the improvement 
of efficiency of management of the forest sector, solution of problems 
related to intensification of use and reproduction of forests, as well as 
preservation of their environmental potential. 

Keywords: biological diversity conservation, regional forest 
policy. 

Conference participant, 

National championship in scientific analytics, 

Open European and Asian research analytics championship 


GISAP 

BIOLOGY, VETERINARY MEDICINE AND AGRICULTURAL SCIENCES 

YA K 504.062 

OT CTPATETHH K nPAKTHKE 
B BOnPOCAX COXPAHEHHR 
OKPY^CAIOmEH nPHPOAHOH CPE^bl 

Hhkohob M.B., A-p c.-x. HayK, npotf). 

HoBropOACKuii rocyzfapcTBeHHBiu yHHBepcuTeT 
hm. ft. Myifporo, Pocchu 

npHBO/urrca npaKTHuecKne npejuionceHnn, cnocodcTByiomHe no- 
BBimeHHK) 3 (J)(j)eKTHBHOCTH ynpaBJieHHB JieCHBIM eeKTOpOM 3 KOHOMH- 
kh, pemeHHio 3 aa,an HHTeHcn^HKaunH Hcnojn> 30 BaHHa n BoenpOH 3 - 
BoacTBa necoB n coxpaHeHHB nx 3 KOJiornHecKoro noTeHitnajia. 

KjuoueBMe cjioea: coxpaHeHne dnojiorHHecKoro pa 3 HOo 6 pa 3 na, 
pernoHajibHaa jiecHaa nojiHTHKa. 

YnaCTHHK KOH(J)epeHUHH, 

HaunoHajibHoro nepBeHCTBa no HaynHon aHannTHKe, 

OTKpbiToro EBponeiicKO-AsHaTCKoro nepBeHCTBa no HayHHoii aHannTHKe 


http://dx.doi.org/10.18007/gisap:bvmas.v0i9.1353 


eca Pocchh - 3to odmee aoctouhhc 
rpa)KAaH CTpam>i, CTpaTernuecxH 
B0306H0BJI5TeMBIH peCypC, 3(J)({)eKTHB- 
hoctb HcnojiB30BaHHii KOTOporo onpe- 
^enaeT djiarococTOflHue rocy^apCTBa h 
djiaronojiynue ee rpa^aH. Pacnopa- 
yKQimeM IIpaBHTejiBCTBa Pocchhckoh 
O e^epaifUM ot 26 ceHTndpn 2013 r. 
JN*2 1724-p npHHHTBi «Ochobbi rocy/jap- 

CTBeHHOH nOJIHTHKH B odjiaCTH HCnOJIB- 
30BaHHH, OXpaHBI, 3aiIfHTBI H BOCnpOH3- 
BOACTBa necoB b Pocchhckoh Oe^epa- 
ifHH Ha nepHOA #o 2030 ro#a». 

Ohh npeAycMaTpHBaiOT peajiH3a- 
ifHio KOMnneKca 3aKOHOAaTejiBHBix, 
OpraHH3aifHOHHO-TeXHHHeCKHX H (]lH- 
HaHCOBO-3KOHOMHHeCKHX MexaHH3MOB, 
HanpaBjieHHBix Ha coxpaHeHne h npn- 
yMHoaceHHe necoB, MaxcHMajiBHoe y^OB- 
jieTBOpeHHe noTpedHOCTen pocchhckhx 
rpa5K,aaH b KauecTBeHHBix npoflyxTax 
h nojie3HBix CBOHCTBax neca, a Tax>xe 
co3£aHHe ycnoBHH, odecneHHBaiOHfHx 
yCTOHHHBOe H flHHaMHHHOe pa3BHTHe 
necHoro cexropa skohomhkh. 

O^hoh H3 npodneM, conpOB05KAa- 
EOHfHX 3KOHOMHHeCKOe pa3BHTHC h Ha- 
yHHO-TexHHuecKHH nporpecc, nBjraeTCn 
yMeHBHieHHe dHOJiorHnecxoro pa3HOO- 
6pa3H5T, B TOM HHCJie COKpailfCHHe BH^O- 
BOTO pa3H006pa3H5T JieCHBIX 3KOCHCTCM. 

OrparerHn coxpaHeHHn pejfXHx h Ha- 
xo^ifiHxca noA yrp030H hchc3hobchh^ 
BH£OB )KHBOTHBIX, paCTCHHH H TpHdOB 
ocHOBaHa, npOK^e Bcero, Ha nonyjnmH- 
ohho-bh,z],obom no^xoAe. Ee oduexTaMH 
hbjhhotch pe^xne h Haxo/ffffljHecfl no# 
yrp030H HCHe3HOBeHH« BH#BI (nO#BH#Bl) 
5KHBOTHBIX, paCTCHHH H TpHdOB, HX nO- 


nynauHH h opraHH3MBi. XoTa o6bcktbi, 
BBiAenaeMBie Ha ochobc skochctcmhoto 

nO#XO#a - 3KOCHCTCMBI, 6H0IfeH03BI H 
OnoTonBi, He hbjhhotch Henocpe/fCTBeH- 
HBIMH odBeKTaMH #aHHOH CTpaTCTHH, 
coxpaHeHne h BOCCTaHOBneHne npn- 
pO#HOH Cpe#BI odHTaHH^T pe^KHX H Ha- 
xoAJmjHxcfl no # yrp030H HCHe3HOBeHHn 
BH#OB HBJIHeTCH HeodxO^HMBIM yCJIOBH- 
eM h npHOpHTeTHBiM cnocodoM coxpa- 
HCHHH TaKHX BH#OB. 

CoxpaHeHHe dnonornuecKoro pa3- 
H006pa3HH H 3KOJTOrnueCKOH yCTOHHHBO- 
cth necoB - o65T3aTejTBHaa cocTaBjuitomaa 
ycTOHHHBoro jiecoynpaBjieHHiT, hto cjie- 
AyeT H3 npHHIfHnOB H KpHTCpHCB MOH- 
peajiBCKoro h XejiBCHHCxoro npoueccoB 
no ycTOHHHBOMy ynpaBjieHHio necaMH, a 
Taioxe H3 TpedoBaHHH Me)x#yHapo#HBix 
chctcm necHOH cepTH^HKaifHH. Odecne- 
neHHe OKOJIOTHHeCKOH yCTOHHHBOCTH jie- 
cob BKjHonaeT b ceda coxpaHeHHe dHOJio- 
mHecKoro pa3Hoodpa3HH Ha pa3HBix ypoB- 
h ax opraHH3auHH 3 ko chctcm (Tadn.l) - ot 
jiaHAniatjtTHoro ao noKajiBHoro [5]. 

3toto TpedyeTC5i: 

1. CoxpaHeHHe KpynHBix necHBix 
TeppHTOpHH flHKOH npHpOABI, B HaH- 
MeHBineH CTeneHH HapymeHHBix bjih- 
fiHHeM nejiOBeKa - jiaH^ma^THBin ypo- 

BeHB. 

2. CoxpaHeHHe ynacTKOB jieca, HMe- 
EOiifHx ocodyio npHpOAOOxpaHHyio hjih 
COI fHaJIBHyiO IfeHHOCTB - MeCT odHTaHH^ 
pe^KHX BH^OB (j)JIOpBI H $ayHBI, pe^KHX 
necHBix 3KocncTeM, yuacTKOB ocodoh 
KyjiBTypHOH, xo3^HCTBeHHOH hjih pexpe- 
aifHOHHOH 3HaHHMOCTH H Ap- " 3KOCH- 
CTeMHBIH ypOBeHB. 


3. CoxpaHeHne 3jieMeHTOB dno- 
pa3Hoodpa3na b npoifecce pa3padoTKH 
jiecoceK - KjnoueBBix dnoTonoB h odu- 
eKTOB: HedojiBHiHx h,chhbix ynacTKOB 
h OT^ejiBHBix AepeBBeB pe^KHx nopo/j, 
^epeBBeB c rae3^aMH h ^ynjiaMH, MecT 

odHTaHH^ pe^KHX BH^OB paCTCHHH H 
MeJIKHX 5 KHBOTHBIX H T. n. - JIOKaJIBHBIH 
ypOBeHB. 

Ha nepBBix ^eyx ypOBHux TpedyeT- 
cn BBi^ejieHne Tax Ha3BiBaeMBix jiecoB 
BBICOKOH npHpOAOOXpaHHOH IfeHHOCTH 

(JlBni[) h ^jiHTejiBHoe noAflep^xaHHe 

HX IfeHHOCTH. 

B ycjiOBH^x chjibhoto aHTpono- 
reHHoro npecca npodjieMy coxpaHeHHe 
JieCHOTO dHOpa 3 HOOdpa 3 H 5 I HeB 03 M 05 XH 0 
peiHHTB TOJIBKO 3 a CHCT C 03 AaHH« OT- 
^ejiBHBix pe 3 epBaTOB #hkoh npnpo^Bi 
de 3 H 3 MeHeHHa chctcmbi jieconojiB 30 Ba- 
hhh b 3 xcnjiyaTaii,HOHHBix jiecax. 

B COOTBeTCTBHH C COBpeMCHHBIMH 
Jie COBO/fCTBeHHBIMH nO^XO^aMH B 3THX 
cjiynanx npejyiaraeTCfl ^encTBOBaTB b 
T pex HanpaBjieHH^x. 

Bo-nepebix, coxpaHUTB npn pydxe 
jieca Handojiee Ba)XHBie ynacTXH (xjho- 
neBBie dnoTonBi) h odbexTBi (dHOJiorn- 
Hecxne h jiaH^ma(J)THBie 3jieMeHTBi), c 
KOTOpBIMH CBH3aHBI pe^KHe H Hcue3aio- 
HfHe BH^BI OpraHH3MOB. 

Bo-BTOpbIX, CTapaTBCH MaKCHMaJIB- 
ho coxpaHUTB jiecHyio cpejiy Ha BBipyd- 
xe h odecneuHBaTB M 03 aHHHOCTB npn- 
pO^HBIX yCJIOBHH. 

B-TpeTbHx, npn 3 aroTOBxe ApeBecn- 
HBI HeodxOAHMO MaKCHMaJIBHO depe)KHO 
OTHOCHTBC^ X dy^yifieH npOJfyXTHBHO- 
cth jieca h ApyrHM ero pecypcaM: no- 

17 



GISAP 

BIOLOGY, VETERINARY MEDICINE AND AGRICULTURAL SCIENCES 


Ta 6 ji. 1 . 


YpOBHH COXpaHeHHH 6H0pa3H006pa3HH 


YpOBeHb 

U,ejm h coxpaHHeMbie oSbeKTbi 

Iljiomaab 

(nopa/jOK) 

Cnoco6 coxpaHeHHH 

JlaH^Hia^THBIH 

KpynHOMacniTa6HaK ^HHaMHxa sxochctcm; 
xpynHBie MajiOHapymeHHBie MaccHBBi 

TBICKHH reXTapOB 
(ypOBeHB 
xBapTajiOB) 

oonT (jiBni^) 

Coo6mecTB 

CoxpaHeHHe Bcero 
pa3Hoo6pa3HK coo6mecTB; 
pe^xne ranBi Jieca, MecTa o6HTaHHK xpynHBix 
pe/jxHx bh^ob; sxojiorHnecxHe xopn^opBi 

e/JHHHLJBI-COTHH 

rexTapOB (ypoBeHB 

JieC0X03KHCTBeH-HBIX 

BBI^eJIOB) 

03 Y, 3amHTHBie 
jieca (JlBniQ 

JIOXaJIBHBIH 

OT^ejiBHBie He6ojiBHiHe ynacTXH h o6bcxtbi - 
MecTa o6nTaHHK Mejixnx pe^xnx bh^ob, MecTa e 

nOBBIHieHHBIM 

6Hopa3Hoo6pa3HeM 

flO HeCXOJIBXHX 

rexTapOB (ypoBeHB 
BHyTpH BBI^eJia HJIH 
jieeoeexH) 

CoxpaHeHHe ot^cjibhbix 
o6bcxtob b xo^e 

ocBoeHHK jiecocex 

(xjnoneBBie 6 hotohbi) 


HBeHHBIM, BO/JHBIM, OXOTHHHBHM, pBl6- 
HBIM. 

CoxpaHeHHe cpaBHHTejiBHO hc6ojib- 
iiihx no njioma/jH ynacTxoB c bbicokhm 
bh^obbim pa3Hoo6pa3neM, MecToo6n- 
TaHHH pe^KHx, Hcne3aiomHx hjih yn3- 
BHMBIX BH£OB 5XHBOTHBIX H paCTCHHH 

noMoraeT bbdxhtb tbxhm BH^aivi b Ha- 
pymeHHOM jiaH^matjiTe. HanpnMep, 
He6ojiBmon ynacTOx Hepy6jieHHoro 
Bjia)KHoro ejiBHHKa c 6oraTBiM bbicoxo- 
TpaBBeM B03Jie BpeMeHHoro BO^OTOxa 
cpe^H cocHOBO-enoBoro neca c xycTap- 
HHHXOBBIM HanOHBCHHBIM nOXpOBOM 
MO)xeT npe^CTaBjiaTB co6oh no5xapHBin 
pe^yrnyM. 

CoxpaHeHHe Tax Ha3BiBaeMBix kjito- 
neeux duomonoe (hjih xjhohcbbix Me- 
CT 006 HTaHHH) n03B0JIKeT 3aMeTHO chh- 
3HTB nOTepH 6H0pa3H006pa3H5I npH Be- 
Aemm py6ox jieca. KoHijemjHK jiecHBix 
xjnoneBBix GnoTonoB 6Bma BHe^peHa b 
npaxraxy Be^eHHa jiecHoro xo3KHCTBa 
b CxaH^HHaBHH b Hanajie 1990-x toaob 
b xanecTBe ochobhoh MepBi coxpaHemHi 
6HOJiorHHecxoro pa3Hoo6pa3HK JiecHBix 
3XOCHCTeM B X03KHCTBeHH0 OCBOeHHBIX 

jiecax BHe OOIIT. 

B IIlBei^HH, HopBernn h Ohhjikh- 

flHH COCTaBJieHBI CnHCXH XJHOHeBBIX 
6HOTOnOB, XOTOpBie OXpaHKIOTCK jih6o 
3aXOHOAaTeJIBHO, JIh6o HaiJHOHaJIBHBIMH 
CHCTeMaMH JieCHOH eepTH^HXai^HH. 

B Pocchh 3axoHO£arejn>HyK) ocHOBy 
Ajik coxpaHeHHn xjhohcbbix 6hotohob 

H MeCT 006 HTaHHH pe^XHX BH£OB #aiOT 
(J)e^epajiBHBie 3axoHBi «0 5xhbothom 
MH pe», «06 oxpaHe oxpy)xaiomeH epe- 
Abi», nocTaHOBjieHHe npaBHTejiBCTBa 
PO «0 KpacHOH xHHre Pocchhcxoh 
O e^epai^HH», a Tax>xe jiecHoe 3axoHO- 
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^arejiBCTBO. B nacTHOCTH, noejieflHHM 
ycTaHOBjieHBi xaTeropHH oco6o 3anjHT- 
hbix ynacTxoBi «ynacTXH jiecoB c HajiH- 
HHeM peJIHXTOBBIX H OH^eMHHHBIX paC- 
TeHHH» H «MeCTa o6HTaHH^ pe^XHX H 
Haxo/jKmHxcK no# yrp030H Hcne3HOBe- 
hhk flHxnx 5 xhbothbix». Tax)xe JiecHoe 
3axoHo^aTejiBCTBO Tpe6yeT eoxpaHeHHK 
MecToo6HTaHHH bh^ob, 3aHeeeHHBix B 
KpacHBie xhhth, h jLpyrnx Ba^xHBix }\jm 
no^ep^xaHHa 6HOpa3HOo6pa3HK ynacT- 
xob jieca Henoepe^CTBeHHO npn jieco3a- 
roTOBxax. 

JiecHoe 3axoHO^,aTejiBCTBO npe^yc- 
MaTpHBaeT £eijeHTpajiH3aijHio ynpaB- 
jieHHn jiecaMH h ^ejiernpOBaHHe 3Hann- 
TeJIBHOH HaCTH nOJIHOMOHHH b o6jiacTH 
jiecHBix OTHomeHHH cy6BexTaM Pocchh- 
cxoh Oe^epaipiH, npn 3 tom jieca ocTa- 
iotck b (j)e,aepajiBHOH co6ctbchhocth. 
BMecTe c TeM cy6BexTBi Pocchhcxoh 
O e^epai^HH nojiyHHjin npaeo $opMH- 
ponaib cbok) perHOHajibHyio jiecHyio 
nojiHTHKy, npeAOCTaBjiaTB b nojiB30Ba- 
Hne jiecHBie ynacTXH, 0praHH30BBiBaTB 
6ojiBHiyio nacTB pa6oT no HcnojiB30Ba- 
HHK), OXpaHe, 3aiIJHTe H BOCnpOH3BO£- 
CTBy JiecoB. 

HecMOTpn Ha orpaHHneHHBie B03- 
M05XH0CTH peryjIHpOBaHHK JiecHBix 

OTHomeHHH 3axoHaMH cy6BexTa PO 

BOnpOCBI JieCHOH CepTH(J)HXai^HH, B T.H. 
coxpaHeHHa 6Hopa3Hoo6pa3Ha MoryT 
6 bitb peajiH30BaHBi nepe3 pa3pa6oT- 
xy perHOHajiBHBix pexoMeH^aijHH no 
coxpaHeHHK) 6Hopa3Hoo6pa3Hn [1,2], 
BXJHOHeHHK) 3THX npeflJI05XeHHH B Jie- 
coxo3aHCTBeHHBie perjiaMeHTBi, jiec- 
HBie njiaHBi h npoexTBi ocBoemiK jie- 
cob. TeM 6ojiee, hto hco6xo^hmoctb 
coxpaHeHHn 6HOpa3HOo6pa3HK npn 


3aroTOBxe ^peBecHHBi npe^ycMOTpeHa 
i^ejiBiM pn/jOM noji05xeHHH ^eiiCTBy- 
K>mero JiecHoro 3axoHO#aTejiBCTBa h 
HO pMaTHBHO-npaBOBBIX aXTOB, pa3pa- 
6oTaHHBix b pa3BHTHe JiecHoro Ko^ex- 
ca PO [3]. 

CoraacHO OcHOBaM [ 4 ] £OCTH)xeHHe 
ijejieii rocyzjapcTBeHHOH hojihthxh b o6- 
JiaCTH HCn 0 JIB 30 BaHHH, OXpaHBI, 3 aiHHTBI 
h BocnpoH 3 BO^CTBa JiecoB o 6 ecneHHBa- 
eTca, b tom HHCJie, nyTeM noBBmieHHn 
3 ^)^)eXTHBHOCTH ynpaBJICHHH JieCHBIM 
CeXTOpOM 3 XOHOMHXH, HHTCHCH^HXa- 
H,HH HCn 0 JIB 30 BaHHH H BOCnpOH 3 BO^CTBa 
JiecoB, coxpaHeHHK sxojiorHnecxoro no- 
TeHi^najia. 

npn pemeHHH 3a^an noBBimeHHK 
3^)^)eXTHBHOCTH ynpaBJICHHK JieCHBIM 
cexTOpOM npeaycMaTpHBaeTCH b hhc- 
jie nponero coBepiueHCTBOBamie co- 
CTaBa npaB h o6H3aHHOCTeii, a TaK»ce 
paCUIHpeHHe C^epbl OTBeTCTBeHHOCTH 
jiecHHnero (noBbimeHHe ero CTaTyca), 
XOTOpBie Heo6xoAHMBi jxjm ocymecTBjie- 
HHK 3({)(J)eXTHBHOrO TOCy^apCTBCHHOTO 
ynpaBjieHHK Ha BBepeHHOH eMy Teppn- 
TOpHH. 

O^hhm H3 nyTeii peajiH3ai^HH 3 toh 
3aAanH MO)xeT 6 bitb npeaocTaBJieHHe 
Ha perHOHajibHOM ypoBHe jiecHHHeMy 
npasa corjiacoBbiBaTb tcxhojiothhc- 
cxyio xapTy c yxa3aHHeM MecTonojio- 
5xeHHK h nopK^ox BBi^ejieHHK o6bcxtob 
6Hopa3Hoo6pa3HK npn 3aroTOBxe ^peBe- 
CHHBI. 

B COOTBeTCTBHH C HH^HXaTOpOM 
6.3.7 HaijHOHajiBHoro CTaH^apTa [6] y 
jini^a, Hcnojn>3yiomero Jieca, AOJiraa 
cymecTBOBaTB nporpaMMa no nepexojjy 
ot cnjioniHBix py6ox 6 ojibhihmh pa3- 
MepaMH jiecocex x y3xojiecocenHBiM, 


nocTeneHHBiM h bbi6opohhbim py6- 
KaM b cooTBeTCTByiomHx THnax neca. 
Ha npaKTHKe Hepe^xo 3to ycnoBHe He 
npeAycMaTpHBaeTca npoeKTHBiMH pe- 
HieHH^MH, XOTH (j) aKTHHC CKH BO MHOrHX 
ynacTKax ijejiecoo6pa3HeH Ha3HaneHHe 
HecnjioniHBix py6oK. Ha Ham B3nnm mo- 
hkqt 6bitb npeaocTaejieHO npaeo Jiec- 
HHneMy corjiacoBMBaTb n3MeHeHHH b 
aoroBop apeH^bi h npoeKT ocbochuh 
jiecoB nocjie o6cjie£OBaHHn ynacTica b 
nacTH nepexo^a ot cnjiomHBix py6oK k 
HecnnomHBiM py6xaM, me 3to ijejieco- 
o6pa3HO. 

3to npe^ycMOTpeHO h npn pemeHHH 
3a,ZjaHH HHTeHCH(f)HKai^HH HCn0JIB30Ba- 
HHH H BOCnpOH3BO£CTBa JieCOB. PeajiH- 

3ai^na 3 toh 3a#aHH npeAycMaTpHBaeT 
yBejiHHeHne o6beMa ApeBecHHbi, 3aro- 
TaBjiHBaeMOH bbi6opohhbimh py6xaMH 
b necHBix Haca)K£eHH5ix, me 3to 060- 
CHOBaHO JieCOBO^CTBeHHOH HeofixO/JH- 

moctbk), c yneTOM coBepmeHCTBOBaHH^ 
TexHOJiorHH h npaBHji hx npOBmemra, 
a TaK)Ke ycHjieHHn kohtpojhi 3a hx co- 
6jno^eHHeM. 

npn pemeHHH 3a#anH coxpaHemm 
3KOJiorHHecKoro noTeHijHajia JiecoB 
npe^ycMaTpHBaeTca pa3pa6oTKa h 
npHMeHeHHe TexHOJiorHH, odecnenH- 
Baion^Hx coxpaHeHHe 3KOJiorHuecKHx 
(J)yHKH,HH JiecoB H HX 6HOJIOrHHeCKOIX) 
pa3H006pa3H3I, BKJHOHaa MeTO^bl HC" 
n0JIB30BaHH5I JiecoB, HMHTHpyiOH^He 
hx ecTecTBeHHyio ^HHaMHKy h o6e- 
cneHHBaiOH^He (jjopMHpoBaHHe pa3HO- 
B03paCTHBIX MHOrOnOpO^HBIX Haca)K- 
^eHHH. 

TaKHM o6pa30M, peajiH3aijH5i Bonpo- 
cob coxpaHemm dHOJiorHnecKoro pa3HO- 
o6pa3H^ b npoijecce 3aroTOBKH ^peBecn- 
hbi M05KeT 6bitb ycneiHHoii npn ycjiOBHH 
npHHaTHa onpe£ejieHHBix maroB opra- 
hom ynpaBjieHH^ jiecHBiM xo3hhctbom 
cy6beKTa PO. ,ZJjhi 3Toro Heo6xo,aHMO 
BHecTH HexoTopBie ^onojiHeHH^ b jie- 
C0X03^HCTBeHHBIH perjiaMCHT, JieCHOH 

njiaH h ^onojiHHTB nepeneHB 03Y xa- 
TeropH^MH JiecoB bbicokoh npHpo,zjo- 
OXpaHHOH H,eHHOCTH B KJiaCCH(j)HKaiI,HH 
Hau,HOHajiBHoro CTaH^apTa. 

Bee 3to b 3HaHHTejiBHOH Mepe o6e- 
cnenHT peajiH3ai^Hio rocyzjapcTBeHHOH 
nOJIHTHKH B 3KOHOMHHeCKOH H COIJH- 
ajiBHOH c(J)epax h nocjiy)KHT o^hhm H3 
(J)aKTOpOB pa3pemeHHa npo6jieM bbdkh- 
BaHmi nejiOBexa h oxpyixaiomeH npn- 
pO/JHOH Cpe^bl. 
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UDC 632.9:634.64 


BIOLOGY OF DEVELOPMENT AND 
PHYSIOLOGY OF THE APSHERON 
POPULATION OF POMEGRANATE 
EUZOPHERA PUNICAELLA MOORE 
(LEPIDOPTERA, PYRALIDIDAE) 

H.F. Kuliyeva, Doctor of Biology, Full Professor 
L.V. Hasanova, Student 
Baku State University, Azerbaijan 

The bio-ecological and physiological characteristics of the 
Absheron population of the Euzophera bigella have been studied for the 
first time. It was found out that this pest of fruit plants is developing in 
2,5 generations on Absheron. It hibernates in the phases of caterpillars 
and pupae. The author has discovered the dependence of fertility 
of butterflies on the temperature and photoperiodic environmental 
conditions: at photoperiod of 8 hours of light per day and the temperature 
going down to 18 °C or up to over 40 °C the ovipositioning stops. 

Keywords: bio-ecology, physiology, Euzophera bigella, 
Euzophera punicaella Moore. 
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YAK 632.9:634.64 

EHOJIOrHil PA3BHTHJ1 H ®H3HOJIOrHiI 
AniUEPOHCKOH nonyjMjHH 
TPAHATOBOH OTHEBKH-nJIOAO^COPKH 
EUZOPHERA PUNICAELLA MOORE 
(LEPIDOPTERA, PYRALIDIDAE) 

KyjiueBa X.O., A-p 6 hoji. HayK, npcxj). 

TacaHOBa JIB., MarncTp 

EaKHHCKHH roeyaapCTBeHHbra yHHBepCHTeT, A3ep6au^5KaH 

BnepBtie H3yueHbi dnooKOJiorna, c|)H3HOJiormi rpaHaTOBOH oraeB- 
kh amnepOHCKon nonyjiBunn. YcTaHOBjieHO, hto Ha AmnepOHe j\a. h- 
hbih BpeauTCJib nnoaoBBix pacTeHHH (rpaHaT, cjiHBa, hOjiohh, aiiBa) 
pa3BHBaeTca b 2,5 noKOJieHHax. 3nMyeT Ha (J)a3ax B3pocjion ryceHHuti 
H KyKOJIKH. BbiaBJICHa 3aBHCHMOCTb njIOaOBHTOCTH 6 a 60 HCK OT TeM- 
nepaTypHoro h c|)OTonepHOAHHecKoro ycnoBHH oduTaHHa: npn (Jjoto- 
nepHoae 8 nacoB CBeTa b cyncn h noHH^ceHHH TeMnepaTypbi ao 1 8 °C 
h Bbime 40 °C ocTaHaBjiuBaeTca npouecc anueKjiaaKH. 

KjuoHeBbie cjioea: 6ho3kojiothji, 4>u3HOJiorHuecKHe ocodemio- 
cth, rpaHaTOBaa orHeBKa-njioao>KOpKa, Euzophera punicaella Moore. 

YnaCTHHKH KOH(f)epeHLI,HH, 

HaunoHajibHoro nepBeHCTBa no HaynHon aHajiHTHKe 


http://dx.doi.org/10.18007/gisap:bvmas.v0i9.1354 


r paHaT - o/fHa H3 BancHBix cydTponH- 
uecKHx KyjiBTyp, KOTopaa e)KeroAHO 
no,zfBep5KeHa Oojibhihm noTepuM ot pa3- 
jihhhbix 3a6ojieBaHHH h BpeAHTejieH. 
Bpe^HTejiH pe3KO T0pM03HT ee pa3BHTHe 
H CHH5KaiOT TOBapHyiO rO^HOCTB njIO^OB. 
Cpe^H 3 thx BpeAHTenen caMOH BpeAO- 
HOCHOH HBJIHeTCH TpaHaTOBa^T OTHeB- 

Ka-njio^o^copKa {Euzophera punicaella 
Moore.), KOTOpaa b nocneAHHe toabi b 
pe3yjiBTaTe MaccoBoro pa3MH05KeHHn 
HaHOCHT orpOMHBiH ymepO rpaHaTOBbiM 
njiaHTaifH^M h hacthbim xcmiicTBaM. 
npH 3TOM BpeAOHOCHOCTB ABHHOrO Bpe- 
AHTejin ycyrydjineTCii eme h TeM, hto 
OH a cnocodcTByeT pa3BHTHio rpHdico- 
BBIX, 6aKTepHaJIBHbIX H HH(|) eKIfHOHHBIX 

3a6ojieBaHHH. 3a nepHOA 2012-2014 it. 
ymep6, HaHOCHMbiH rpaHaTOBoii oraeB- 
koh yp05Kaio b xo3HHCTBax A3ep6aH,zL5Ka- 
Ha, cocTaBHji 6ojiee 80%. Xot a rpaHa- 

TOBaH OTHeBKa AOBOJIBHO OXOTHO MO)KeT 
nepeKOueBbiBaTb Ha Apyrne miOAOBBie 
KyjibiypBi h npo^oiDKaTB CBoe pa3Birme, 
npHHOCH OipOMHBIH Bpe^ IUIO^OBO^CTBy, 
CBe^eHHfl no 6H03KOJiorHue ckhm h 3ko- 

JIOrO-$H3HOJIOrHHeCKHM OCOOeHHOCTHM 
Bpe^HTejin nouTH OTcyrcTByiOT. HMeeTCn 
e^HHHHHaa padoTa [1], me OTMenaiOTCn 
dHOJIOTHHeCKHe OCOdeHHOCTH H CTeneHB 
Bpe^OHOCHOCTH ipaHaTOBOH-OTHeBKH KaK 
ochobhoto Bpe^HTejui, HMeiomero cyme- 
CTBeHHOe OTpHUaTeJIBHOe X03HH CTBeHH o e 
3HaueHHe jsjul 3toh KyjiBiypBi. 


U,eJIBIO HaCTO^mHX HCCJie^OBaHHH 
6 bijio H 3yueHHe 6 ho 3 kojiothh h (J)H 3 ho- 
JIOTHH rpaHaTOBOH OrHeBKH B yCJIOBHaX 
AnniepOHCKoro nonyocTpOBa. 

MaTepnaji 

H MeTOAM HCCJieAOBaHHH 

MaTepnajiOM Rim abhhbix Hccjie- 
AOBaHHH nocjiy^cHjiH amnepOHCKHe 
nonyjiHifHH rpaHaTOBOH oraeBKH (noc. 
HoBxaHbi, IlHpHiarH, TepaAHJiB, Ey30B- 
Ha, AjiTtiarau). HadmoAeHHH h c6op Ma- 
Tepnajia npoBOAHJin Ha CTaijHOHapHBix 
h b Aec^TH npHycaAedHBix ynacTicax 3a 
nepHOA 2013-2015 rr. 

Hcxoahbim MaTepnajiOM rjik om>i- 
tob nocjiy)KHjiH ryceHHifti, codpaHHBie 
H3 nOBpe5KAeHHBIX njIOAOB B ca^y. npH 
3 tom bo BpeMa ocMOTpa KycTOB 6 bijih 
odHapyiKeHbi h eodpaHBi nHija Ha na- 
meuKax 3aB^3eii, jihctbcb, a Taioice Ha 
Kope pacTeHHH. MecTa 3 hmobkh ryce- 
hhh, onpeaejiiuiH nyTeM odcjieAOBaHHH 
1 0 MOAeJIBHBIX KyCTOB B B03paCTe 1 0 JieT 
(noc. IlHpHiarH, HoBxaHbi), HanHHaa c 
TpeTBeii AexaABi MapTa, e^eHeAGJiBHO 
ocMaTpHBajiH na^ajinify, KOpKH, MyMH- 
(JiHifHpoBaHHbie njioABi, ocTaiontHeca b 
ca^y nocjie ydopKH ypo)Kaa. 

BHOJiorHnecKHe oco 6 chhocth h 
( jDeHOJiorHn AaHHoro BpeAHTejia H3yna- 
jiocb no MeTOAHKaM M.B. AxpaMOBHH 
h Ap. 1976 [2 ] h tQ.r. AjuiaxBepAHeBa, 


1994 [1]. B padoTe HcnojiB30BajiHCB 
20 nap dadonex nepBBix cyTOK >kh 3 hh; 
ycTaHaBjiHBajiH AHHaMHKy OTKjiaAKH 
HHIf, KOJIHHeCTBO, npOAOJHKHTeJIBHOCTb 
pa3BHTH^ H T.A. 

HadjiiOAeHHa 3a pa3BHTneM npe- 

HMarHHaJIBHBIX CTaAHH npOBOAHJIH B 
nojieBBix (b caAKax, pacnoji05KeHHBix 
nOA KyCTOM H MapJieBBIX H30JI5IT0paX, 
ycTaHOBjieHHBix Ha KycTax) a tslkhkq b 
jiadopaTOpHO-nojieBBix (nacTB ryceHHif 
ocTaBjiajin Ha xycTe, a Apyryio nacTB ne- 
peHOCHjiH b jiadoparopHio aji« yTOHHe- 
HHH dH03KOJIOrHHeCKHX OCOdeHHOCTeil) 

ycjiOBH^x [3]. 

Pe3\AbTaTbi h o6c\/KAeHne 

3HaHne dH03KOJiorHnecKHx h fyn- 
3HOJiorHnecKHx oeodeHHOCTeii BpeAH- 
Tejieii yBejiHHHBaeT 3(J)(J)eKTHBHOCTB 
npOBOAHMBix 3autHTHBix MeponpH^- 
thh b eaAy, enoeodcTByeT npn 3 tom 
nojiyneHHio 3KOJiorHnecKH hhctoh 
npOAyKIfHH H 03AOpOBJieHHK> OKpy}Ka- 
loiAeii epeABi. OeHOJiorHnecKHMH Ha- 
djiiOAeHHaMH dbuio ycTaHOBjieHO, hto 
rpaHaTOBaa orHeBKa-njiOA05KOpKa b 
yejiOBH^x AnniepOHCKoro paiiOHa pa3- 
BHBaeTcn b HenojiHBix AByx noKOJieHHHx 
(2014 -2015 rr.). A hmchho, HadjiiOAe- 
HHHMH dBIJIO ycTaHOBjieHO, HTO 3TOT 
BpeAHTeJIB M05KeT 3HMOBaTB Ha CTa- 
AHH rycerom MjiaAHinx B03pacTOB. 
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Ta6ji. 1 

OeHorpaMMa rpaHaToeoii orHeeKH- iinoiO/Kopkii 
Ha AnmepoHCKOM nojiyocTpoee 


MapT 

anpeiib 

wan 

HHDilb 

MIOJIb 

aBiycr 

ceH- 

T«6pb 

OKTa6pb 

Hoa6pb 

1 1 2 | 3 

1 1 2 | 3 

1 1 2 1 3 

1 1 2 1 3 

1 t 2 | 3 

M2|3 

1 12+3 

TTTIT 

1 12 13 
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TCMR.C 12 15.4 19,8 24 24,2 24 27 32,3 29,8 29 28,5 28 27,5 28 27,5 26,5 25 24,3 22 19,5 

77 78 75 53 60,4 60 47.7 63 52.4 55 45.7 50.3 51 51 74 38,9 67 81,5 73 77 

aJl.ann 13 13.5 14.1 14.2 14.4 14.5 14,59 15 15.02 14.54 14.23 14.15 13,01 12,56 12.43 12.27 11.34 


IIpHMeHaHHe: n - ninjo; r - rycemma; k - KyKOJiKa; 6 - 6 a 6 onxa 
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Ho ecjiH no 3 BOJi 5 noT TeMneparypHBie 
ycnoBnn, ryceHHHHaa (J)a 3 a 6 biBaeT 
npo^ojoKHTejibHOH, cjoopMHpyiOTca 
KyKOJIKH, KOTOpbie Hapa^y c B 3 pOCnBI- 
mh ryceHHiraMH ycneniHO yxonnT Ha 
3 HMOBKy (Ta 6 jl.l). HaHHHaa CO BTOpOH 
nexanBi anpenn, xorna cpenHecyTon- 
Han TeMneparypa B 03 nyxa nocTnraeT 
16 , 3 - 17,0 °C nepe 3 HMOBaBHiHe ryceHH- 

H,BI OKyKJIHBaiOTCa. 

BBineT 6 a 6 onex H 3 nepe 3 HMOBaB- 
hihx KyKOJiOK h oxyxnnBmnxcn b anpejie 
KyKOJIOK npOHCXO^HT Jl py)KHO. B HaCT- 
hocth, b cepe^HHe Man npH cyMMe 3 (ji- 
(^eKTHBHBix TeMnepaTyp 185 , 9-210 °C 
(b cpe^HeM 187,5 °C) BBuieTeBinne 6 a- 

60 HXH HaHHHaiOT OTKJia^BIBaTB flHIja 
(nepe 3 10-15 nHen nocne BBuieTa). 
MaccoBan xnanxa nponcxonuT npH 
cyMMe 3 ({)(J)eKTHBHBix TeMnepaTyp 

110 , 9 - 146,7 °C ( b cpe/meM 132,7 °C). 

Ha 6 moneHnn noxa 3 ann, hto nnija 
OTKJiaABIBaiOTCa B HOHHOe BpeMn 
Me>K^y 22 00 h 4 00 npn TeMnepaType 
20-24 °C. C HacTynjieHneM paccBeTa neT 
h nnijexnanxa 6 a 6 onex npexpanjaeTcn. 
OTMeneHO, hto npoijeec nnnexnanxn 
Henoepe^CTBeHHO 3 aBHCHT ot Ha 6 opa 
Heo 6 xOAHMOH CyMMBI 3 (})(})eXTHBHBIX 
TeMnepaTyp (C 3 T). A hmchho, Hanano 
nponecca xnanxn nnn y nepe 3 HMOBaB- 
mnx BapnaHTOB (Ta 6 ji.l) 3 aBncnT ot 
C 3 T: b 2013 r. Hanano nnnexnanxn co 
BTOpon nexanxi Man no TpeTBen nexane 
niOHn npOHCxoflnjio npn C 3 T 227,2 °C; b 
2014 r. xnanxa HananacB c TpeTBen nexa- 
Abi anpenn n TpeTBen nexanBi Man npn 
C 3 T 216,6 °C; b 2015 r. nnija 6 bijih o 6 - 
HapynceHBi co BTOpon nexanxi Man npn 
C 3 T 237 , 4 - 301,0 °C. 3 HannTB, nponecc 
xnanxn nnij y 6 a 6 onex, nonyneHHBix H 3 
nepe 3 HMOBaBmnx oco 6 en, nponcxonuT 
npn cpe^HeM Ha 6 ope C 3 T 257,9 °C. 

Kax bh^ho H3 TaOnniTBi 1, pacTn- 
HyToe pa3BHTne H3 nepe3HMOBaBinero 
noxojieHnn omeBxn, npnBonuT x TOMy, 
hto o^ho noxojieHne nepexpBmaeTcn 
cjie^yiomHM. 06bihho 6a6onxn rpaHa- 
toboh oraeBxn neTnT b HonHoe BpeMn, 
jxrqm npe^nonnTaiOT cnneTB b 3areHeH- 
hbix MecTax Ha xycTax hjih Ha TpaBe. 
7Kh3hb 6a6onex n-THTcn ot 3 no 10 nHen, 
b cpe^HeM 6-7 nHen. nepBBie xnanxn 06- 
HapyncHBaiOTcn nepe3 2-3 nan nocne bbi- 
neTa 6a6onex npn cyMMe 3(j)(j)exTHBHBix 
TeMnepaTyp 125 , 5 - 143,0 °C. Ba6onxa 
OTxna^BiBaeT nnija b 6yTOHBi, itbctxh h 
Ha 3aBn3n. 
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Ha 6 moneHnnMn 6 buio OTMeneHO, 
hto BBineT 6 a 6 onex H 3 nepe 3 HMOBaB- 
mnx xyxonox nponcxo^HT nocne n,Be- 
TeHnn, a hmchho Ha 7-10 neHB. nnono- 
bhtoctb o^hoh caMXH (ot o 6 njero nHcna 
120 eaMOx) xoneOneTcn ot 22 no 95 nnn, 
eocTaBnnn b cpenHeM 30 , 5 + 0,55 nnn. 
npOAOn 5 XHTenBHOCTB 3 M 6 pHOHanBHOTO 
pa 3 BHTnn eooTBeTCTByeT 3-7 nnnM. npn 
3 tom OTponc^eHne ryceHHij nepBoro no- 
xoneHnn HannHaeTcn co BTOpon nexanxi 
Man, T.e. nepe 3 5-8 nnen nocne BBineTa 
HMaro. ryceHHHHan (jia 3 a ^nnTcn 20-25 
nHen, b TeneHne 3 toto epoxa onHa oco 6 b 
noBpenc^aeT 1 nnon, T.e. mrraeTcn b na- 
menxe nnona, noBpencnan TBinnHxn n 
necTHx, 3 axaHHHBaeT CBoe pa 3 BHTne n 
nocne nero yxonHT Ha oxyxneHne. Hano 
OTMeTHTB, hto 3 tot nepnon He Bee ryee- 
hhitbi pa 3 BHBaiOTcn b namenxe. ^pyran 
nacTB ryeeHHir npOHnxaeT BHyTpB nno- 
na, noBpe>xnan n nnTancB BepxHHMH 
eeMeHHBiMH xaMepaMH (nnaneHTon) n 
He 3 aTBep^eBHiHMH eeMeHaMH ( 3 epHa- 
mh) rpaHaTa, 3 aTeM B 03 BpamaiOTcn b 
namenxy nnn b TpemnHBi nnona h TaM 
oxyxnHBaiOTcn. MaeeoBoe oxyicneHne 
ryceHHij nepBoro noxoneHHn (nepBan 
h BTOpan nexana moHn) nponcxoniiT 
npn cyMMe stjxjiexTHBHBix TeMnepaTyp 
416 , 7 - 555 , 8 ° C. OxyxneHne flnnT- 
en 15-20 nHen. BBineT 6 a 6 onex H 3 
3 thx xyxonox 6 buio cjinxcnpOBaHO e 
Hanana TpeTBen nexanxi niOHn npn 
cyMMe 3 ^)^)exTHBHBix TeMnepaTyp 
550 , 6 - 570,5 °C. Kax bh^ho H 3 Ta 6 n.l, 
HMarnHanBHan CTa^nn ^nnTcn ^o xom^a 


nionn, T.e. cnnmxoM pacTnHyra. npnnn- 
hoh TOMy, nBnneTcn ^OBonBHO-Taxn pac- 
TnHyTBin nepnon oxyxneHnn ryceHnn. 
CooTBeTCTBeHHO, neT 6 a 6 onex Taxnce 
^nnTcn ^o BTOpon ^exa^ti aBrycTa. He- 
pe 3 2-3 ^Hn nocne BBineTa 6 a 6 onxn Ha- 
HHHaiOT OTxna^BiBaTB nnija b namenxn 
nno^OB. HannHaeTcn pa 3 BHTne BTOporo 
noxoneHnn rpaHaTOBon orHeBxn-nno- 
^ 05 xopxn. ^ni^exna^xa ^nnTcn ^o bto- 
pon ^exanBi ceHTnOpn. HHTepecHBiM 
(JiaxTOM cnenyeT cnnTaTB to, hto He 3 a- 
bhchmo ot noxoneHnn npoi^ecc OTxna^ 
xn nni^ ^nnTcn 70-90 ^Hen. BaGonxn 
(jiopMnpyiomHecn H 3 nepe 3 HMOBaBinero 
MaTepnana npn noBBimeHnn cpe^He- 
cyTOHHon TeMnepaTypBi B 03 nyxa no 
28 , 5 - 29 , 8 °C npexpainaiOT OTxnantmaTB 
nnna. Torna xax 6 a 6 onxn neranx noxo- 
neHHH ncHByT no BTOpon nexanti aBry- 
CTa, npn otom xnanxn oOHapyncnBaiOTcn 
no BTOpon nexanti cemn 6 pn (Ta 6 n.l). 
3 M 6 pnoHanBHBin nepnon pa 3 BHTnn b 
3 tom noxoneHnn n-THTcn 5-7 nnen. Ot- 
ponHBinnecn ryceHnnBi BHyTpn nnona 
nnTaeTcn neperoponxaMH ceMeHHBix 
xaMep, nnaneHTaMH, xopxon xoncypBi, 
o 6 ononxon nnona, He 3 aTBepneBinnMH 
3 epHaMH n nx nnpaMH, 3 aTeM onneTa- 
eT nayTHHon, 3 arpn 3 HneT xonxi 3 xc- 
xpeMeHTaMH (cyxnM nnn nonycyxnM), 
b pe 3 ynBTaTe 3 aHoenT cnopBi rpn 6 oB, 
BHpycBi, BBi 3 BmaeT 3 arHneHne, BBiCBixa- 
Hne, pacTpecxHBaHne, MyMH^nnnpOBa- 
Hne n onaneHne nnonoB. noBpe 5 xneHne 
nnonoB b 3 tot nepnon cocTaBnneT ot 
31,5 no 80 , 0 - 93 , 5 %. HacTB 3 thx ryce- 
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Ta6ji. 2. 


HeKOTopwe (|)H3HOJiorHHecKHe noKa3aTejiH amiiepoiickoii nonyjinpHH rpaHaToeoii othcbkh- iiJioiO/kopkii 


fl,aTa jieTa 
6a6onex 

fl,aTa 

aiiAexjiaAKH 

CpeAHee 

HHCJIO 

OTJI05XCHHBIX 

«HA 

Rara 

BBuiynjieHH^ 

ryceHHA 

R aTa 

oxyxjieHHa 

npOAOJHXHTeJIBHOCTB 
XyXOJIOHHOH (J)a3BI 

Bee 3HMyioiAHx (J)a3 

ryceHHA u 

xyxojixH 

22.06 

25.06 

45,0±5,55 

30.06 

26.07 

03.08 
(68,3%) 

16.08 
(22%) 

17,2±0,21 

(05.02.2015) 

7,3±0,42 

(05.02.2015) 


hha b Hanajie 0XT5i6p5i ycneniHO oxyxjin- 
BaiOTca h BMecTe c B3po cjibimh ryeemi- 
U,aMH yxo A^T Ha 3HMOBKy. 06BIHHO 3H- 
MyiOT 3TH 0C06 h B MyMHCjj H AHp OBAHHBIX 

nnoflax (45,7%) h xycTax (14,0%), na- 
AajiHAax (ot 5,5% ao 27,0%), MyMH(j)H- 
13HpOBaHHBIX 3aB5T35IX (24,0% H 75,5%). 
3HMOBxa Taiorce npoxoAHT noA xopoii xy- 
CTOB, no A COpHaxaMH B npHCTBOJIBHBIX 
xpyroB rpaHaTa h TpenjHHax noHBBi Ha 
rnyOHHe 2-3 cm (2,2% ryceHHA h 0,5% 
xyxonox). riepe# yxoAOM Ha 3HMOBxy b 
O^HOM njIO^e HaCHHTBIBaJIOCB OT O^HOTO 

AO ABa,zmaTH (cpeAHeM 10,9 + 0,05 hit.) 
ryceHHA pa3HBix B03pacTOB h ao Tpex 
xyxonox (b cpeAHeM 1,3+0,001 hit.). 

HaAO OTMeTHTB, HTO HeCMOTpfl Ha BBI- 
coxhh npoijeHT 3HMyiOHiero Marepnajia, 
Ha HHCJieHHOCTB BpeAHTeJIfl BJIHaeT c6op 
ypojxaa, t.x. ohh (ymeAniHe Ha 3HMOBxy 
b iuiOAax) rnOiiyT bo Bp em nepepaOoTXH 
iuioaob. Ha Ta6nHii,e 2 npeACTaBjieHBi He- 
A 



TeNmepai\pa ®C 


xoTopBie $H3HOJiorHHecxHe AaHHBie an- 
HiepOHCxoii nonyjiaAHH BpeAHTena. 

^OXa3aHO, HTO, HeCMOTp5I Ha 
CXpBITBIH o6pa3 5XH3HH HCXOTOpBie 
HacexoMBie-xapnoijoarH (HanpHMep, 
3i6jiOHeBaa h 5xejiyAeBaa njioA05xop- 
xh) npoaBjiaiOT OTBerayio peaxAHio Ha 
B03ACHCTBHe TeMnepaTypHoro H (JlOTO- 
nepHOAHnecxoro (JiaxTOpOB [ 4 ]. 3xene- 


pHMeHTaJIBHO AOXa3aHO, HTO 3TH BHABI 
Ha CTaAHH JIHHHHXH BOCnpHHHMaiOT 
CBeTOBBie CHTHajiBi HenocpeACTBeHHO, 
a He xocBeHHO (nepe3 Ohoxhmhhccxhc 
npeBpaiAemm b pacTemnix). npeAno- 
jiaraeTca, hto xaxan-TO aojiji cbctoboh 
3HepTHH npOHHXaeT BEJiyOB paCTHTeJIB- 
HOH TXaHH H 3TH JIHHHHXH o6jiaAaiOT 
AOCTaTOHHO BBICOXOH HyBCTBHTCJIBHO- 

ctbk), hto 6 bi ee yjiaBjiHBaTB. OAHaxo, 
no CpaBHCHHK) C OTXpBITO)XHByiAHMH 
HaCeXOMBIMH y CXpBITBIX (])HTO(j)arOB, 
pa3BHBaiOIAHXCa BHyTpH paCTHTeJIB- 
hoh TxaHH, TeMnepaTypa jiBjnieTCfl 
6ojiee Ba5XHBiM (jjaxTOpOM, peryjinpy- 
IOIAHM Ce30HHBie AHXJIBI. 

HaMH 6 bijih nocTaBjieHBi ohbitbi no 
BjiHflHHio TeMnepaTypHoro h (jiOTonepH- 
OAHHecxoro (JiaxTOpOB Ha hjioaobhtoctb 
6a6onex rpaHaTOBoii orHeBXH-njiOAO- 
5XOpXH (pnc. 1 A, B). 

Kax bhaho H 3 AaHHBix, npeA- 

E 



CTaBjieHHBix Ha pHcyHxe 2, He- 
CMOTpfl CXpBITOMy o 6 pa 3 y )XH3HH b 
ryceHHHHoii (fme pa3BHTH5i, othct- 
JIHBO BHAHa 3aBHCHMOCTB njIOAOBH- 

tocth 6a6onex (0TxpBiT05XHByiAaji 
(Jia3a) ot (JioTOTepMonepHOAHHecxHx 
yCJIOBHH o6HTaHH3I. B HaCTHOCTH, 
BBicoxa^i TeMnepaTypa h npeAeji 
14-15 nacoB CBeTa b cyTXH cnoco6- 


CTByeT HHTeHCHBHoii xjiaAKe: MaXCH- 

MajiBHoe hhcjio (85,0+0,25 hit.) aha 
6 bijio OTjio)xeHO npn TeMnepaType 
30 °C h 14 nacoB CBeTa b cyTXH 
(pnc. 1, A, B). noHH)xeHHe TeMnepa- 
TypBi ao 18 °C h BBirne 40 °C ocTa- 
HaBjiHBaeT npoAecc aiiAexjiaAKH. 
KpHBaa, xapaxTepH3yioiAaa 3aBHCH- 
MOCTB njIOAOBHTOCTH TpaHaTOBOH 
OraeBXH (pHC. 1, B) OT H3MeHeHH>I 
AJihhbi CBeTOBoro aha, y 6 eAHTejiBHO 
yxa3BiBaiOT Ha AJiHHHOAHeBHyio ot- 
BeTHyio peaxAHio: npn (JiOTonepHOAe 
8 nacoB CBeTa b cyTXH h TeMnepaType 
(25 °C) npexpaiAaeTca npoAecc ot- 
ji05xeHH^i caMxaMH jiha, a (])OTonepH- 
oa 18 nacoB h AaJiee, enoeoOcTByeT 
nocTeneHHOMy CHH)xeHHio xojiHne- 
CTBa «ha (ao 25,0+1,22 hit.). 

3xojioro-(j)H3HOJiorHHecxaji peaxAHa 
AaHHoro BHAa yxa3BiBaeT Ha to, hto xax 
cneAHajiH3HpOBaHHBiii BpeAHTejiB njio- 
AObbix (rpaHaTa, cjihbbi, ji 6 jiohh, aiiBBi) 
oh pearnpyeT Ha ce30HHoe H3MeHeHne 
xjiHMaTHHecxHx (JiaxTopOB. B HacToaiAee 
BpeMa npOAOjnxaiOTca HCCJieAOBaHHfl no 
BBMBJieHHIO (JlOTOnepHOAHHeCXOH pe- 
ryji^AHH HacTynjieHHa h npexpauieHHa 
AHanay3Bi y 3Toro BpeAHTejni. 

npeACTaBjieHHBie AaHHBie noA- 
TBep)XAaiOT, hto y rpaHaTOBoii oraeBXH- 
njiOA05xopxn ryceHHHHa;i ctaahh boc- 
npHHHMaeT B03AeiiCTBHe (JiOTonepHOAa. 
Bhahmo xapaxTep ce30HHoro Anxjia y 
CXpBIT05XHByiAeH rpaHATOBOH OmeBXH- 
njiOA05xopxn Tax)xe onpeAejiaeTca 3xo- 
jiomHe cxhmh ycjiOBHaMH ero oOhtahh^. 
CpeAH 3 thx ycjiOBHH niaBeHCTByioiAafl 
pOJIB npHHaAJie)XHT 0C06eHH0CT5IM xop- 
MOBOrO paCTeHH^ X XJIHMaTHHe CXHM 
(JiaxTOpaM. Kopotxhh nepHOA cyiAecTBO- 
BaHHa njiOAa h chjibhbic H3MeHeHH5i ero 
TxaHeii b TeneHne ce30Ha OTXjiaABiBaeT 
OTnenaTOx Ha 6HOJiorHio cneAnajiH3Hpo- 
BaHHBix xapnotjjaroB. 3 to BBipa)xaeTca 
B CTpOrOH CHHXpOHH3aAHH ^OHOJIOrHH 
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Phc. 1. BjiHHHHe TeMnepaTypHoro (A) n ^OTonepnoAHnecKoro (B) (jiaKTopoB 
Ha njiOAOBHTOCTb 6 a 6 oneK rpaHaTOBoii OTHeBKH-njiOAO»copKH 
(KOJiHnecTBeHHaH ^OTonepnoAHHecKan peaKAiia npn TeMnepaType 25°C) 
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Bpe^HTeJia H KOpMOBOrO paCTeHHfl. 
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The analysis of conditions for formation of the summer diapause 
in different groups of pests has been carried out. It was discovered 
that the seasonal development of these groups (Noctuidae, Arctiidae, 
Geometridae) is controlled by inductive processes and the processes 
occurring without external stimulation. In order to understand the 
internal mechanisms of seasonal development, it is necessary to study 
the spontaneous processes occurring during the diapause. 

Keywords: photoperiodic reactions, summer diapause, pests, 
Noctuidae, Arctiidae, Geometridae. 
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Phc. 1 . JleTHHH ^nanay 3 a y a 3 ep 6 aH/jacaHCKoii nonyjinumi KanycTHofi cobkh 


eraaa #nanay 3 a obeeneunBaeT 3 xe- 
THBaifHIO (jieTOBKy), no £ XOTOpOH 
cjie^yeT noHHMaTt jieranii noxoii, ot- 

^eJieHHBIH OT 3 HMOBKH H BeCeHHHM, H 
oceHHHM nepno^aMH axTHBHOCTH pa 3 - 
BHTna hjih pa 3 MH 05 KeHna. JieTHaa ^na- 
nay 3 a hcxo^ho cjiyacnT #jia nepeacnBa- 
Hna 3 hohhoh n 3 acynniHBOH naera jieTa, 
n ocobeHHO obbiHHa b apn^Hbix 30 Hax. 
Y HeKOTOpbix HaceKOMbix JieTHaa ^na- 
nay 3 a 6 e 3 oeeHHeii axraBaifnn MoaceT 
nepexo^HTb b 3 hmhiok) #nanay 3 y, h 3 a- 
KaHHHBaTbca BecHon. Flo xjiacenijmxa- 
h,hh M.H. OajibKOBHua (1979) 3 tot ran 
OTHOCHTca k jierae- 3 HMHeii jpianay 3 e. 
HeKOTOpbie HaeexoMbie MoryT Taxace xa- 
paKTepH 30 BaTbca 6 ojiee, HeM o^hhm th- 
noM Ananay 3 bi, T.e. hm CBoiiCTBeHHa xax 
3 HMHaa, Tax h JieTHaa #nanay 3 a. 

Y cobox - xanycraaa, 6 ojibinaa jieH- 
TOHHaa, xopHeBaa h TabanHaa, Hapa^y c 
3 HMHen ^Hanay 30 H eynjecTByeT h JieT- 
Haa jfHanay 3 a (Axjuedoe, 1988). Habjno- 
^eHHa noxa 3 ajiH, hto npn otho chtcjibho 
B bicoxHx TeivmepaTypHbix ycjiOBHax 
(28, 30 °C) h fljiHHHOAHeBHbix (J)OTone- 
pno^ax ( 16 , 18 h) pa 3 BHrae orax bh^ob 
3 aBepmaeTca jieraeii flnanay 3 on. no- 
nyjiaunaM xanycraoii cobxh ( Barathra 
brassicae L.) H 3 EBponbi h eeBepHoii 

ifrlOHHH CBOHCTBeH ^JIHHHO/fHeBHblH 
ran peaxifHH c 3 HMHeii flnanay 3 oii. 
lOacHbie anoHCXHe nonyjiaijHH Hapa^y 
c ^jiHHHO/fHeBHOH HMeiOT Taxace h xo- 
pOTxo^HeBHyio peaxifHio c jieraeii ^na- 


nay 3 on, npnneM no Mepe npo/jBnaceHna 
Ha iot pojib xopOTxo^HeBHon peaxifnn 
B 03 pacTaeT, n y loacHon nonyjiaifnn co- 
xpaHaeTca jinnib 3 tot ran peaxipin 
( Masaki , 1956 a,b; 1980). Jleraaa jfna- 
nay 3 a OTMeneHa Taxace y (J)paHify 3 CXHx 
nonyjiaifnn xanycraoii cobxh (Mam- 
estra brassicae L., M. oleracea L.). Y 
3 rax bh^ob bojibinon npoifeHT jieraeii 
AHanay3bi (69,0-47,0% eooTBeTCTBeHHo) 
Habjiio^aeTca y xyxojiox, pa 3 BHBaiomHx- 
ea b panoHax e bojiee acapxnivi jictom. 
O^Haxo xyxojixn, pa 3 BHBaK>mneea b 
panoHax e bojiee npoxjia^HbiM jictom, 
npoifeHT jieraen ^nanay 3 bi CHnacaeTca. 

B A 3 ep 6 aiiAacaHe b panoHax e acap- 
xhm jieTOM (XaHMaeexHH, Ahehhhh- 
CXHH, MaeaJIJIHHCXHH, JleHXOpaHCXHH, 
AcTapHHCXHH, a Taxace AninepOHCxnii 


nojiyocTpOB) xanycraaa eoBxa HMeeT 
neTxyio jieraioK) £nanay 3 y. OnbiTbi no 
H 3 yHeHHio oeobeHHOCTen jieraen ^na- 
nay 3 bi y xanycraoii cobxh npOBO^HJineb 
b yejiOBnax 28 , 30 , 33 °C (pne. 1 ). npn 
TeMneparype 30-33 °C n 15 -HaeoBOM 
(JjOTonepno^e xojiHHecTBO #nanay 3 H- 
pyiomnx oeobeii ^oerarajio 84 , 5 - 
86 , 5 % eooTBeTCTBeHHo. YajinHeHne 
CBeTOBoro ^na #o 16-18 h y^epacnBajin 
3 to cocToaHne npn Bcex necjieAyeMbix 
TeMnepaTypax. npn TeivinepaType 33 °C 
n 16 , 17 -naeoBbix (JiOTonepno^ax bbi- 
eoxnii npoueHT jfHanayanpytoniHx xy- 
xojiox eoxpaHajiea, a npn 18 -HaeoBOM 
peacnivie xojiHHecTBO jtnanaysnpyiomHx 
oeobeii B 03 pacTaji. CHnaceHne TeMnepa- 
Typbi npHBOflnjio yMeHbineHHio npoifeH- 
Ta jfHanay 3 npyiomHx xyxojiox, ho npn 
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Phc. 2. OoTonepHOAHHecKan peak'iuia a3ep6ani/KaiicKon nonyjinpHH 6 oju>ihoh 
jieHTOHHoii cobkh npw bbicokhx TeMnepaTypax 
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3TOM H3MeHflJiaCB KpHBaa (30-33 °C) npH 
16-18-nacoBOM pe>KHMax (pnc. 1). 

HajiHHne jieTHeH Ananay3Bi KanycT- 
HOH COBKH B paBHHHHBIX paHOHaX C 5Kap- 
khm KjiHMaTOM oOeeneHHBaeT eoxpa- 
HeHHe nonyjiaiTHH b HeOnaronpHaTHBie 

AJIfl >KH3HeAeflTeJIBHOCTH nepHO^BI. 3 th 

3KcnepHMeHTauBHBie AaHHBie no bjiha- 
hhio bbicokhx TeMnepaTyp b ycnoBHax 
pa3HBix (J)OTonepHO^OB BnojiHe coraacy- 
iotcji c p e3yjiBT aT bmh (jieHOJiorHHecKHx 
HaOjuoAeHHH ( Kynueea , 1999). 

npH 3TOM OoJTBHiaiT JieHTOHHaH 
coBKa ( Triphoena pronuba L.) b Jlemco- 
paHCKOH 30He (iot) A3ep6aHA>KaHa Bpe^HT 
B OCeHHHH (ceHTflOpB, OKT5l6pB) H BCCCH- 
hhh (anpejiB, Man) nepnoABi, CTaHOB^T- 
C a MaCCOBBIMH H npHHOCJIT OHiyTHMBIH 
ymep6 paHHHM h no3AHHM copTaM Ka- 
nycTBi. Y k»khoh nonyjiai^HH 6ojibhioh 

JieHTOHHOH COBKH ^JIHTCJIBHOCTB JieTHeH 

#Hanay3Bi b cctcctbchhbix 6H0ijeH03ax 
cocTaBjiaeT okojio Tpex MeejmeB (hiohb, 
hiojib, aBrycT). HaOmo^eHHa noKa3ajiH, 
hto b npHpo^e JieT 6a6oneK 6 ojibhioh 

JieHTOHHOH COBKH npOHCXOAHT B Mae, 
hioh e, ceHT;i6pe-OKT5i6pe, a b Hione h 
aBrycTe JieT HMaro OTcyTCTByeT. Hcne3- 
HOBeHne 6a6oneK Ha 3 th ABa Mecaija no- 
3BOJiaeT npe^nojiaraTB eymecTBOBaHHe 
JieTHeH ^nanay3Bi y 3 toto BpeAHTejra. 
J\jik yTOHHeHHa HajiHHne jieTHen Anana- 
y3BI y JICHTOHHOH COBKH 6 bIJIH nOCTaB- 
jieHBi onBiTBi c oco6jimh, Bna^aiomHMH 
b jieTHioio flnanay3y. Rmig BpeAHTejni 
nepeHOCHjiHCB b yejiOBHJi 25, 28, 30 °C h 
(J jOTonepHOABi - 8-24 naeoB CBeTa b eyT- 
kh. IIojiyHeHHaH (JjoTonepHOAHHecKaji 
peaKipm y6e^i,HTejiBHO yKa3Bmajia Ha to, 
hto CHH5KeHHe npoii,eHTa ^Hanay3Hpy- 
iohthx oco6en nponexoAHT b yejiOBHux 
kopotkhx (j)OTonepHO£OB h Kpyniocy- 
TOHHOM OCBemeHHH. IIpH 25 °C b yejio- 
bhhx 8-naeoBoro (jjOTonepHOAa flnana- 
y3HpyiOHTHx HMaro cocTaBjineT 26,0%. 
^ajiBHeHinee noBBimeHne TeMneparypBi 
AO 28 h 30 °C Ha6jiio^ajiocB ocjiaOjieHHe 
TeH^eHi^HH k ^nanay3e b jicboh h npa- 
BOH HaCTHX KpHBOH (pHC.2). Pe3yjiBTaTBi 
3KcnepHMeHTOB noKa3ajin, hto (j)OTone- 
pHO^HHecKa^i peaKipra 6 ojibhioh jichtoh- 

HOH COBKH HMeeT KOpOTKO^HCBHBIH Xa- 

paKTep. HanOojiee neTKaa OIIP HaOjiio- 
A aeTCfl npn 25 °C. PErrepecHBie AaHHBie 
no OIIP, xapaKTepH3yiomHe jicthioio 
A nanay3y y 6 ojibhioh jichtohhoh cobkh, 
nojiyneHBi npn 28 h 30 °C. MaKCHMyM 
AHanay3HpyiOHTHx HMaro npn o6enx 

26 


TeMnepaTypax Ha6jiK>AaJicn npn 14-na- 
cobom (J)OTonepHO^e (cootbctctbchho 
62,0 h 48,0 %) h npn 18-naeoBOM ocBe- 
meHHH (70 h 40,0 %). 

J\jik cepe^HHBi jieTa b A3ep6aiiA- 
}KaHe xapaKTepHa ^jiHHa aha, paBHaa 
15.03’ h HH^yijHpyiomafl HaH6ojiee bbi- 
cokhh npoi^eHT flHanay3HpyiOHTHx 6a- 
6oneK. Bo3HHKaioma5i npn 13-naeoBOM 
(JiOTonepHO^e Ananay3a CBH^eTejiBCTBy- 
eT o npOHHOH JieTHen Ananay3e, a npn 
18-nacoBOM OCBemeHHH MaKCHMajiBHoe 
KOJinnecTBO £nanay3HpyiomHx HMaro 
MO)KeT hmctb aAanTHBHoe 3HaneHHe 
Ha ceBepe apeajia 6 ojibhioh jichtohhoh 
cobkh. B jieTHHH nepHOA b A3ep6aH£- 
}KaHe b nepHOA 15-naeoBoro OCBemeHHH 
BJia5KHOCTB B03^yxa nOHH5KaeTCH AO 
15-20 %, a AHeBHan TeMnepaTypa Baptn- 
pyeT MOKAy 30-35 °C. Bo3HHKaioiAyio 
AHanay3y npn TeMnepaType 25 °C xot a 
h mokho paccMaTpHBaTb Kax aAanTaiTHio 
AJi^ nepeHeceHHn HeOjiaronpH^THbix 
THApOTepMHHeCKHX (J)aKTOpOB, HO npH 
3 tom ocjiaOjieHne tchachahh k Ananay- 
3e c noBBiHieHneM TeMnepaTypBi cjieAy- 
eT 06b5ICHHTI> yCJIOBHHMH peaKTHBaiTHH. 

3th AaHHtie y6eAHTejii>HO yKa3tiBaiOT 


Ha to, hto y Gojibhioh jichtohhoh cob- 
kh Kax y MOHOAHKjiHHecKoro BHAa, npo- 
Aecc peaKTHBaiTHH 3aBHCHT He TOJIbKO ot 
npOAOJHKHTeJIBHOCTH CBCTOBOrO ahu, a 
TaK5Ke b 3HaHHTejiBHoii Mepe ot TeMne- 
paTypBi. 

B ycjiOBHiix A3ep6aiiA>KaHa Ta6an- 
Haa (Agrotis obesa Boisd.) h cepa^i Kop- 
HeBafl (Agrotis vestigialis Hufn.) cobkh b 
ochobhom pacnpocTpaHeHBi b paiiOHax 
EojiBinoro h Majioro KaBKa3a (Kycap- 
ckhh, XaHMaccKHH, HleKHHCKHH, Ee- 
JIOKaHCKHH H Ap-)? a TaK5Ke B yCJIOBHilX 
AnmepOHCKoro nojiyocTpOBa. 3 th cob- 
kh MOHOAHKJIHHeCKHe BHABI H ^BJiaiOTCa 
nojiH(j)araMH. HMeeTca 3HaHHTejiBHoe 
KOJinnecTBO pa6oT, xapaKTepH3yK>mHe 
3KOJIOrHHeCKHe OC06eHHOCTH 3THX BH- 
AOB {JdamuieecKuu, 1956 ; Kojtccmmi- 
Koe,1956, 1959; flxonmoe, 1964; Anuee, 
1984; FyceuHoe, 1982). 

P e3yjIBTATBI OnBITOB nOKa3aJIH, hto 
T aOaHHa^i coBKa b ycjiOBHax A3ep6aiiA- 
}KaHa, HMeeT neTKyio jicthioio Ananay3y, 
KOTOpan HHAyAHpyeTca yBejinneHneM 
CBeTOBoro nepHOAa eyTOK. YcTaHOB- 
jieHO, hto 100%-Haa jieTHaa Ananay3a 
y ryeeHHA V-VI B03pacTOB b npnpOAe 


KOHTpOJIb-np Hpofla 

24 

18 

16 

12 



20 25 30 
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Phc. 3. OopMHpoeaHHe jieTHeii AHanay3bi y KyKOJiOK aMepHKaHCKOH 6ejioii 
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coAep»caHHH ryceHHu (npn TeMnepaType 30,9-28,9° C) 
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BjiHHHue ^jiHHbi h H3MeHMHBOH TeMnepaTypbi Ha Maccy h (JjopMHpoBaHHe jieTHeii Rna nay3bi 
y KyKOJiOK aMepHKaHCKOH 6ejioii 6a6oHKH Hyphantria cunea Drury . 


JIHHa ^hh, 

nacBi 

Koji-bo 

KyKOJiOK, 

HIT 

Macca KyKOJiOK, b Mr-ax 

JIeTH5T5T 

Ananay3a, 

% 

% ,HHanay3HpyK)mHx 
KyKOJiOK, OCTaBHIHXCH 

c JieTHeii Ha 3 hmhioio 

^aTa jieTa 
6a6oneK 

KOHTpOJIB- 

npHpo^Hoe 

ocBemeHHe 

50 

(jieT 7.07-87,5%) 

2.07- OKyKjieHne 

2.07- 149,8±7,2 

5.07- 151,0±9,3 

7.07- 135,0±5,8 
(jieT - 50%) 

1 1 .07- 1 5 1 ,2±4,0 

14.07- 111, 9±10, 7 

20. 07- 109, 3±6, 6 

24.07- 97, 9±3, 7 
(Hanajio ananay3bi) 

28 . 07 - 21 . 08 - 45 , 2 ± 0, 15 
(jieT 16,7%) 
24.08-2.09-45±0.5 
4.09-23.09-40, 5±1, 7 

14. 10- 34, 0±2,0 

29. 11- 33, 1±0, 07 

39,1 

33,3 

CMepTHOCTB - 12,5% 

22. 08 

Oh 

(nojman 

TeMHOTa) 

25 

9.08- OKyKjieHne 

12.08- 153, 8±7, 5 

15.08- 150, 5±2, 2 

18.08- 137, 5±7, 3 

22.08- 82, 7±3, 2 
(jieT 50%) 

26.08- 78, 5±2,0 
(50% yrnjiH Ha 3HMOBKy; 

H3 OKyKJIHBIHHXCH 15.08 

80% - yiHJIH Ha 3HMOBKy 

30.08- 72, 0±3,1 

7.09- 70,0±2,5 

12.09-23.09-66, 0±3, 5 

14.10- 67, 0±1, 6 

26.10- 58, 5±1, 6 

29.11- 40,0±0,6 

6,2 

20,0 

CMepTHOCTB - 0,5% 

22. 08 

8 H 

25,0 

10.08- OKyKjieHne 

12.08- 140, 0±3,0 

15.08- 136, 3±0, 25 

18.08- 125, 8±3, 9 

22.08- 110,2±0, 48 
(jieT - 50%) 

26.08- 92, 0±0, 07 

30.08- 46, 0±1,1 

4.09- 42, 0±0, 62 

7.09- 39, 0±0, 05 
12.09-23.09-46, 0±0, 87 

14.10- 46, 0±1,1 

26.1 0- 46, 0±1, 5 

29.11- 46,0±0,87 

14,0 

17,9 

CMepTHOCTB - 7,1% 

22.08 
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12 H 

25,0 

4.07- OKyKjieHne 

7.07- 159, 0±4,1 

11.07- 150, 5±3, 6 

14.07- 154, 0±3, 3 

20.07- 154, 3±0, 91 

24.07- 155, 0±0, 14 

28.07- 150, 0±2, 7 

31.07- 150, 0±3, 8 

3.08- 151, 0±5, 7 

8.08- 151,0±8,3 

18.08- 150, 0±7,1 

21.08- 141, 0±3, 9 

26.08- 132, 0±5, 5 

30.08- 127, 0±4, 9 
4.09-115, 6±6,0 

(100%jieT) 

9,3 

0,0 

CMepTHOCTb - 

30,0% 

07. 09 

14 H 

25,0 

2.07 - OKyKjieHHe 

2.07 - 146,0±5,7 

5.07 - 143,2±3,8 

7.07 - 139,0±1,4 

11.07- 140, 6±8, 3 

14.07- 136, 7±5,1 

20.07- 137, 6±0, 97 

24.07- 135, 1±1, 2 
(jieT - 16,7%) 

28.07- 135, 2±2,0 

31.07- 133, 4±3, 6 

3.08- 137, 0±2, 5 

8. 08- 136, 2±3,1 

18.08- 135, 7±0, 75 

45,5 

33,3 

CMepTHOCTb - 

8,3% 

26.08 



21.08- 131, 8±5,0 

26.08- 133, 8±0, 91 

30.08- 130, 3±2, 7 
(4.09-jieT 25%) 

4.09- 1 12,3±1 ,22 

12.09- 97, 0±1, 5 
(15.09-neT 33,3%) 

23.09- 83, 5±3, 3 

14.10- 37,5±0,5 




16 H 

25,0 

26.10- 36, 5±1,1 

29.11- 37, 0±1, 9 

15.08- OKyKjieHHe 

18.08- 147, 4±1, 3 

22.08- 128, 5±1, 2 
(jieT - 50%) 

26.08- 128, 2±1, 6 
30.08-57, 0±0, 14 

(jict-37,5%) 

4.09- 51,0±0,02 

7.09- 48,0±0,02 

12.09-23. 09-47, 0±0, 2 

14.10- 45, OtO, 17 

26.10- 55, 0±0, 61 

29.1 1- 53, 0±0, 7 

2,0 

12,5 

CMepTHOCTb - 
0,0 % 

25.08 
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24 h 

25,0 

25 12.08-OKyKjieHHe(10%) 

2,1 

12,5 

22.08 



15.08- 129, 4±6, 8 

18.08- 121, 4±1, 9 


CMepTHOCTB - 




22.08- 1 12, 7±9,1 
(jieT - 87,5%) 

24.08- 85, 0±2, 70 

26.08- 46, 0±0, 05 

30.08- 36, 5±0, 09 

2.09- 36,0±0,11 

4.09- 36,0±0,17 

7.09- 31,0±0,55 

12.09- 31, 0±1, 20 

15.09- 31, 0±0, 10 

23.09- 3 1,0±0, 20 

14. 10- 40, 0±0, 08 

26.10- 40, 0±0, 61 

29.11- 39, 0±0, 70 


9,1% 



Ha6jiiOAaeTca b TpeTBeii AeKaAe hiohii 
- B nepHOA MaKCHMaJIBHOH ocBemeHHO- 
CTH (15 H 03 MHH) H BBICOKHX AHCBHBIX 
TeMnepaiyp, aoxoajhahx ao 30... 3 6 °C 

H MHHHMaJIBHOH BJia>KHOCTH B03Ayxa 
15-20 %. BBI5TBJieHHyiO 3aKOHOMepHOCTB 
KaK CBM^eTeJIBCTBO MOHOBOJIBTHHHOCTH 

3Toro Bpe^HTena b npHpo^e ( Kynueea , 
2012 ). 

OoTonepHO/piHecicafl peaKAHn ce- 
pon KopHeBoii cobkh no3BOJineT oxapaK- 
TepH30BaTB ycjiOBHa jieTHeii £Hanay3Bi. 
npH OTHO CHTeJIBHO BBICOKOH TeMIiepa- 
Type 20 °C h (JiOTonepHOAax 10-12 h h 
16 h B03HHKaeT 100%-Haa ^Hanay3a ry- 
ceHHij,. O^HaKO noBBimeHHe TeMnepary- 
pBi c 20 ao 25 °C CHH)KaeT kojikhcctbo 
AH anay3HpyiomHx ryeemm b yejiOBH- 
5IX KOpOTKO^HeBHBIX (j)OTOnepHOAOB 

(85,0-93,0% cooTBeTCTBeHHo), a ^jihh- 

HO^HeBHBIH ^OTOnepHOA BBI3BIBaeT 

100%-Hyio ^Hanay3y ( Kynueea , 2012). 

Haflo oTMeTHTB, hto npH 28 °C xa- 
paKTep OnP coxpaHaeTca. KojinnecTBO 
flHanay3HpyiomHx ryeeHHij npn 10-na- 
cobom ocBemeHHH cocTaBjiaeT 64,5%, 
12-nacoBOM 80,0%, a npn 16-naeoBOM 
^ocraraeT 90,5%. 3 th AaHHBie AOKa3Bi- 
BaiOT, hto KopHeBaa coBKa, Kax h Ta6an- 
Han, HMeeT jicthioio AHanay3y, KOTOpan b 
ecTecTBeHHBix ycnoBHax peryjiHpyeTca 
H3MeHeHH5TMH ^JIHHBI Ha6jHO^eHH^ 

b npHpo^HBix ycjTOBHax no^TBepiK^aiOT, 
hto HacTynjieHHe AHanay3Bi y ryceHHA 
KopHeBoii cobkh HannHaeTcn b eepeAHHe 
BecHBi (20 Man), a 100%-Han Ananay3a 
B03HHKaeT you e b nepBOH AeKaAe hioh5t. 
3th AaHHBie y6eAHTejiBHO yKa3BiBaiOT 
Ha a^anTHBHoe cbohctbo KopHeBoii cob- 


kh K yCJIOBHHM CTenHOH 30HBI. IIOBBI- 
rneHHe TeMnepaTypBi h ya,jiHHeHHe CBe- 
toboto ah h b Hanajie neTHero nepHOAa 
cnocoOcTByeT (JjopMHpOBaHHio jicthch 
AH anay3Bi. 

OTMeHeHHBie h3mchchh^ ajui BBIHie- 
OnncaHHBIX COBOK nOATBep}KAaK)T TOT 
cjoaKT, HTO MOHOITHKJIHHeCKHX BHAOB 

b ycnoBHHx A3ep6aHA>KaHa cbohctbch- 
Ha CJI05KHaH CHCTeMa 3KOJIOTHHCCKHX 
aAanTaAHH, KOTOpaa peryjiHpyeTCn H3- 
MCHCHH5TMH A-™HBI AHU H TCMnepaTypBI. 

B pe3yjiBTaTe (JieHOJiorHHecKHx H a- 
OjnoAeHHH 6 bijio ycTaHOBjieHO, hto aMe- 
pHKaHCKaa 6ejian 6a6onKa Hyphantria 
cunea Drury, b yejiOBHUx EaKy-Anme- 
pOHa pa3BHBaeTca b 2,5 noKOJieHHux - a o 
KOHH, a KyKOJIOHHOH (j)a3BI, yiHCAHIHX Ha 
3 hmhk)K) AHanay3y h 3HMOBKy. IIpHneM, 
nepBBie KyKOJiKH III noKOJieHHn 6 bijih 
nojiyHeHBi 19.09. (bccom 101-122 mt). 
Y 90% ryeemm Obuia OTMeneHa (J)a3a 
np e AKy ko jikh , T.e. nuia noAroTOBKa k 
M accoBOMy OKyKjieHHio 23.09. - Bee 
npeAKyKOJiOK AOCTHran a o 139 mt, a 
nocne OKyKjieHHa a o 163 me B pe3yjiB- 
TaTe HacToaiAHx HccneAOBaHHH 6 bijio 
T aK5Ke BBMBJieHO, HTO HapHAy c 3HMHCH 
AHanay30H am AaHHoro aABeHTHBHO- 
ro BHAa b ycjiOBHax EaKy-AnmepOHa 
CBOHCTBeHHa TaK)Ke h jieTHHH Ananay3a 
(39,1%) ( Kynueea , 2006). B pe3yjiBTare 
3KcnepHMeHTajiBHoro aHajiH3a 6 bijio bbi- 
5iBjieHO, hto y anmepOHCKOH nonyjnmHH 
AEE nerara Ananay3a ajihtch c 24.07 ao 
21.08 npn 3KOJiorHHecKHx ycnoBH^x - 
Hanajio: cpeAHecyTOHHaa TeMneparypa 
B03Ayxa 31,4°C, ajihha CBeTOBoro aha 
-14 h.46 mhh., Bjia^cHOCTB - 65-75%; 


KOHeu: cpeAHecyTOHHaa TeMnepaTypa 
B03Ayxa - 26,4°C, ahkha CBeTOBoro aha 
- 12 H 55 MHH., BJia5KHOCTB - 50-60% 
fl,aHHBie, no kojihhcctbchhbim npoaBjie- 
hh;im (J)OTonepHOAH3Ma, noATBep}KAaiOT 
B03HHKHOBeHHe jieTHeH AHanay3Bi npH 
TAKHX COHeTaHH^X 3KOJIOrHHeCKHX (j)aK- 
TOpOB (pHC.3, Ta6jl. 1). 

TeMnepaTypa h cbct KaK ochobhbic 
3KOJiorHHecKHe cjjaKTOpBi, peryjiHpyio- 
IAH e 5KH3HeHHBIH H,HKJI HaCCKOMBIX B 
npHpOAe, A^HCTByiOT OAHOBpeMeHHO. 
Pe3yjiBTaTBi HacToamnx ncejieAOBaHHH 
yKa3BmaiOT Ha to, hto b pa3BHTHH aMe- 
pHKaHCKOH 6ejion 6a6oHKH oco6bih HH- 
Tepee npeACTaBjnnoT (f)H3HOJiorHHecKHe 
H3MeHeHHn, npoTexaioiAHe Ha CTaAHH 
KyKOJiKH, TaK KaK OHH npHBOA^T k noji- 
HOMy MeTaMop(j)03y ryeeHHir b HMaro. 
3Ta CTaAHH onpeAejiaeT hjioaobhtoctb 
A aHHoro BpeAHTejia, a ^HSHOJiorHne- 
CKne oeo6eHHOCTH Ha ryeeHHHHoii (Jja3e 

npeAonpeAejiaiOT cocTOUHHe noejieAy- 

IOIAHX (J)a3 pa3BHTH3. npH 3TOM pa3Me- 
pBi h BeeoBBie noKa3aTejin, KaK Ba^HBie 
KOMnOHeHTBI ee30HHO-AHKJIHHeCKHX 
aAanTaAHH, 3aejiy5KHBaiOT oeo 6 oe bhh- 
MaHne. KpOMe Toro, 06 3HeprnH okhc- 
jiHTejiBHBix npOAeeeoB Ha $a3e KyKOJiKH 
M05KHO eyAHTB, H3ynaa CHH5KeHHe MaCCBI 
npH HX pa3BHTHH B TeHCHHH BCeH (J)a3BI 
npn pa3JiHHHBix (j)OTOTepMHHecKHx yc- 
jiobh^x. IlocKOJiBKy HaceKOMBie Ha (j)a3e 
KyKOJiKH HcnojiB3yiOT pe3epBHBie Beme- 
CTBa, HaKonjieHHBie Ha ^sl3Q ryceHHABi, 
y KyKOJiOK HaOjiiOAaeTca 3 HanHTejiBHaa 
noTepn MaecBi. OObihho no AHHaMHKe 
Beea h HHTeHCHBHOCTH norjiomeHHa 
KHCJiopOAa onpeAejiniOT ^HSHOJiorHne- 
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OoTonepHOAHHecKHe ycjiOBHH (JjopMHpoBaHHH jieTHeii AHanay3bi y KyKOJiOK aiimepoiiCKon nonyjiHijHH 
acejiToii jiyroBoii ira/jeHiiubi, Tephrina arenacearia 


fl,JIHHa £H5I, 

nacbi 

Macca kykojiok, Mr 

JlemaH 
ananay3a % 

% £nanay3HpyiomHx 

KyKOJiOK,ocTaBinnxca c 

jieTHen Ha 3 hmhioio 

AHanay3y 

CMepTHO CTB 
b % -ax 

,D,aTa jieTa 6a6oneK 

KOHTpOJIb- I 

17.07- e/piHHHHoe OKyK. 

19.07- 61, 5±0, 21 

21.07- 60,0+4,2 

0 

0 

1,5 

27.07(100%) 
nepBBie ninja: 1.08 

KOHTpOJlb-II 

(H3MeHHHBaa 
TeMnepaiypa 
18,3-27,7° n 

BJia^CHOCTb- 

50-75%) 

17.07- 61, 0± 3,3 

19.07- 59, 5±1, 06 
(Hanajio £Hanay3Bi) 

21.07- 51, 7±1, 58 

1.08 - 66,5±3,3 

5.08 - 60,0±0,85 

8.08 - 58, 5± 0,001 

13.08 -58,0±3,3 

18.08- 58, 0± 3,9 

22.08- 57, 5± 1,07 

28.08- 57, 4± 3,3 

9.09 (3hmhjui #nanay3a) 

30,0 

10,0 

25,1 

H3 aKTHBHBIX 

KyKOJIOKI 

23.07 (10%) 
nepBBie nilija 
ot ? 26.07 

JieT H3 

KyKOJIOK 

JieTHen flnanay3Bi: 

3.08 

(15-20%) 

4 

13.07 - e^HHHHHoe OKyK. 

17.07- 78, 4±2, 33 

19.07- 66, 5±0, 92 

21.07- 66, 0±4, 50 
(Hanajio ^nanay3i>i) 

1.08 - 61,5±0,64 

1.08 -63,0+1,40 

1.08 - 63,0±2,20 

13.08 - 63,0±4,2 

18.08- 63, 0±0, 001 

22.08- 63, 0±4, 11 

28.08- 62, 8±1, 00 

9,09 - 57,0±3,1 

(3HMHini j\vl anay3a) 

95,0 

95,0 

0,5 

- 

12 

17.07 - e^HHHHHoe OKyKji. 
c 19.07 no 8.08: 

58,0 - 57,0±0.001- 2.3 
13.08 - 55,5±2,2 
18.08- 53, 0±0, 71 

22.08 - 54,5±0,84 

28.08 - 58,0±3,7 

1.09 - 57,5+J. 

(3HMmni j\u anay3a) 

0 

0 

2,5 

28.08 (50 %) 

18 

14.07 - e^HHHHHoe OKyKji. 
17.07- 55, 0±3,1 

19.07 - 48,0±1,5 

0 

0 

10,0 

19.07 (90%) 


npHMeHaHne: b BapnaHTax 8 h 24 nacoB: CMepTHO ctb bo BpeMn MeTaM 0 p(J) 03 a - 100%. 


CKoe cocTOJiHHe ocoOeil (KoofcaunuKoe, 
1961; Kupeeea-3ojiomoeepxaH, 1967). 

Ha TaOnHire 1 npejrcTaBjieHBi pe3ym>- 
TaTBI HCCJie^OBaHHH no BJIH5THHK) /JJIHHBI 
AH5T H H3MeHHHBOH TeMnepaTypBI Ha (j)H- 
3HOJiornnecKoe cocTOUHHe KyKOJiOK aMe- 
pHKaHCKon 6ejion 6a6onKH. no ^HHaMmce 
H3MeHeHH5T MaCCBI ICyKOJIOK B KOHTpOJIb- 
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hom BapnaHTe (npnpo/jHoe ocBemeHne 
- 14 H. 33 MHH., 20-25 °C, BJia>KHOCTB - 
60-75%) cneayeT, hto aKTHBHoro ne- 
pno^a pa3BHTHa 3 toh (J)a3bi xapaKTepeH 
U-o6pa3Hbin Tnn H3MeHeHnn (11.07). 

B OTJIHHHe OT aKTHBHO pa3BHBaiOD3HX- 

c n oco 6 en (I rpynna) - 60,9%, y 39,1% 
(II rpynna) 6 bijio OTMeneHO naccnBHoe 


pa3BHTne: otot nepno^ xapaKTepH30Baji- 
C a nO CTeneHHBIMH CHH5K6HHHMH Maccbi 
KyKOJiOK. Bbijio ycTaHOBjieHO, hto Ha- 
HHHan c 24.07 no 21.08 Bee kykojiok bo 
BTOpon rpynne, ocTaBajicn Hen3MeHeH- 
hbim (45,0+0,05). JleT 6a6oneK H3 KyKO- 
jiok, HaxojTinnnxca b jieTHen ^nanay3e, 
6 biji OTMeneH 22.08 (16,7%). npnneM H3 


hhx 33,3% He BBijieTejiH - 3 th kykojikh 
ynuiH Ha 3 hmhk>io ,aHanay3y(HaHHHa5i c 
2.09.05 no 29. 1 1 .05 hx Macca CHH3HjiacB 
Ha 73,3%), a 3areM Ha 3HMOBKy. CMepT- 
HOCTB KyKOJIOK B KOHTpOJIBHOM BapHaHTe 

cocTaBHjia 12,5% (Kynueea, 2006 a, 6) 
BbiaBjieHHaa 3aKOHOMepHOCTb chh- 
}jceHHa Maccti no ^hum pa3BHTHa Ky- 
KOJIOK aMepHKaHCKOH 6 eJIOH 6 a 60 HKH B 
HaniHx Hccjie^OBaHHax He 6 tuia ycTa- 
HOBjieHa jxjik om>iTHBix BapnaHTOB. Ot- 
JIHHaiOTCH OnBITHBie BapHaHTBI Me5K,ay 
C 060 H JIHHIB TeM, HTO MaKCHMyMBI H 
MHHHMyMBI HHTeHCHBHO CTH CHH5Ke- 
hhh MaccBi He Bcer^a eoBna^aiOT no 
£HHM pa3BHTH5I (Tadji.l). 3Ty pa3HHIjy 
cjie^yeT o6bhchhtb pa3HOH npo^ojoKH- 
TeJIBHOCTBK) pa3BHTHH KyKOJIOK B o 6 eHX 
rpynnax npn pa3HOM ocBemeHHH. npH 
CpaBHeHHH 3KCnepHMeHTaJIBHBIX ^aH- 
HBIX OnBITHBIX H KOHTpOJIBHBIX BapHaH- 
TOB 6 BIJIO BBMBJieHO, HTO MHHHMaJIBHOe 
CHH5KeHHe MaCCBI KyKOJIOK npOHCXO^HT 
b pe)KHMe KpyrjiocyTOHHoro ocBememra 
- 31,0+0,20 (Ta 6 ji. 1). HaOjiio^emni no- 

Ka3aJIH, HTO (^OTOTepMHHeCKHe yCJIOBHH 
BJIHIIIOT Ha (J)H3HOJIOrHHeCKOe COCTOH- 
HHe KyKOJIOK: ^jiktcjibhoctb ocBememra 
h BBicoKan TeMnepaTypa (BTOpaa ^exa^a 
hiojih) onpe^ejiaiOT npoijeHT CMepT- 
hocth oeodeii. noBBimemie TeMnepa- 
TypBi #o 29-3 1°C b onBiTHBix pe>KHMax 
ocBemeHHOCTH noBjinajio Ha npoi^eHT 
BBDKHBaeMOCTH KyKOJIOK, B HaCTHOCTH 

HanOojiee BBicoKan CMepTHO ctb dnuia 
OTMeneHa b 12-naeoBOM pe^cHMe (30%). 

ConocTaBjieHne 3 thx ^bhhbix c 
£ pyrHMH OnBITHBIMH BapHaHTaMH no- 
3BOJiaeT c^ejiaTB TaKoe 3aKjnoneHHe, hto 
H e BBicoKan TeMnepaTypa (31,4 °C), a 

^JIHTeJIBHOCTB OCBemeHHa H BJia)KHOCTB 

(60-75%) b nepHO# pa3BHTHn ryceHHH- 
hoh (j)a3Bi onpe^ejiaiOT djiaronojiynne 
npoijeeea oxyKjieHHu. 

TaKHM o6pa30M, jieTHaa #Hanay3a 
ABB (jiopMHpyeTCn b ycjiOBHax bbicokoh 
T eMnepaTypBi (b npe^ejiax 29-31,4 °C), 
a nponeHT ,zjHanay3HpyK)mHx KyKOJIOK 
H3MeH«eTC5I B 3aBHCHMOCTH OT BpeMeHH 

OKyKjieHHa h (j)OTonepHO£HnecKHx ycjio- 
bhh co,aep5KaHHa ryceHHii,. Y anmepOH- 
ckoh nonyjiai^HH jieTmra £Hanay3a ^op- 

MHpyeTC^ y KyKOJIOK, OKyKJIHBHIHXCH B 

nepBoii ^exa^e mojra - npn ycjiOBHax 
14 n. 46 mhh., TeMnepaType 31,4 °C, 
Bjia)KHOCTH 65-75%. IfpoijeHT ocTaB- 
niHxca KyKOJIOK c jieTHeii £Hanay3Bi Ha 
3HMHIOK) HanOoJiee BBICOK B KOHTpOJIB- 


hom BapnaHTe (npHpo,zja) h 14-naeoBOM 
pe)KHMe - 33,3%. IIo3TOMy npn onpe^e- 
jieHHH KOJinnecTBa 3HMyiomero MaTepn- 
ajia aMepHKaHCKOH dejioii dadouKH cjie- 
A yeT ynecTB npoijeHT KyKOJIOK, ocTaB- 
ihhxch c JieTHeii ^nanay3Bi Ha 3hmhioio. 

3KcnepHMeHTajiBH0 HaMH ^oxa- 
3aHO, hto y amnepOHCKOH nonyjiai^HH 
5KCJITOH JiyrOBOH n^eHHI^BI C0CT05IHH5I 
(J)H3HOJiorHHecKoro noKoa xapaxrepHO 
b jieTHHH nepHOA 30% KyKOJIOK nepBBix 
AByx npHpo^HBix noKOJieHHH ( Kynueea , 
2010 ). 

HHTepecHBiM (JjaKTOM cjieAyeT chh- 
TaTB to, hto HH^yKijHn JieTHeii flHanay3Bi 
xapaKTepHO tojibko Rim KyKOJIOK, pa3BH- 
BaiomHxca Ha npHpo^e, kohtpojib - II. B 
nacTHOCTH, HanHHaa c 19.07 no 1.08, ot- 
MenaeTCn cmnKeHHe MaccBi KyKOJIOK Ha 
13,1% h jieT H3 15-20% oeodeii 3.08. B 

KOHTpOJIBHOM BapnaHTe Hap^y c ^Hana- 
y3HpyiomHMH KyKOJiKaMH, JieT dadonex 
(Bcero y 10%) 6 biji Ha 10 #Heii paHBine 
OTMeneH y 45% aKTHBHBix kykojiok. 

OObihho jieTHna ^nanay3a (J)opMHpy- 
eTCn npn bbicokhx TeMnepaTypax 6ojiee 
28, 30°C H ^JIHHHO^HeBHBIX (JjOTonepH- 
o^ax 14-18 n. 3to cocToaHne Han6o- 
jiee BBipa)KeHO y aMepHKaHCKOH 6ejioii 
6a6oHKH h KanycTHoii cobkh a3ep6aiiA- 
}KaHCKHx nonyjiai^HH, npnneM, jjaHHBie 
Jia60paT0pHBIX OnBITOB B yCJIOBH^X H3- 
MeHHHBoii TeMnepaTypBi h (J^OTonepHO^a 
Bnojme corjiaeoBajiHCB c pe3yjiBTaTaMH 
4)eHOJiorHHecKHx Ha6jiiOAeHHH ( Kyuue - 
ea, 2006, a , 6). 

B HaCTOUHJHX HCCJie^OBaHHUX Kax B 
KOHTpOJie - I (HfleHTHHHBie C OnBITHBI- 
MH BapHaHTaMH THTpOTepMO(j)HJIBHBIMH 
yCJIOBHaMH, HO C npHpO^HBIM OCBeme- 
hhcm), Tax h b onBiTHBix BapHaHTax 06 - 
HapyjKHTB HH^yKijHio ^Hanay 3 Bi He y^a- 
jiocb. H3 OTMeneHHBix ^jia 4 nacoBoro 
pejKHMa 95% AHanay3HpyiomHx xyKO- 
jiok jieTa 6 a 6 oneK He npoH3omjio, h Bee 
KyKOJIKH OCTaJIHCB Ha 3HMOBKy (cMepT- 
HOCTB - 0,5% BO BpeMa MCTaMOp(J)03a). 

TaKHM o6pa30M, nojiyneHHBie pe- 
3yjiBTaTBi y6e#HTejiBHO yKa3BiBaiOT Ha 
to, hto ce30HHoe pa3BHTne HccjieAye- 
mbix bhjiob Noctuidae, Pieridae, Arcti- 
idae, Geometridae KOHTpojiHpyeTCn He 
tojibko peaKijHUMH Ha TeMnepaTypy h 
AJ iHHy ^Ha - HH^yKTHBHBiMH npoi^ecca- 
mh, ho h npoijeccaMH, npoTeKaiomHMH 
6e3 BHeniHeii CTHMyjiai^HH - cnoHTaH- 
HBIMH. TeCHaa CB5I3B C HH^yKTHBHBIMH 

npoiieccaMH, c o^hoh ctopohbi, no^- 
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TBepJK^aeT npHHa^jie^cHO ctb pa3Jinn- 
HBIX no npO«BJieHHaM CnOHTaHHBIX 
npoi^eccoB k e^HHOMy Kjiaccy aBjie- 
HHH, HO C Apyroil CTOpOHBI, 3Ta CB33B 
^onojiHHTejiBHO xapaKTepH3yeT caMH 
HH^yKTHBHBie npOIieCCBI. Il03T0My fljia 
nOHHMaHHH BHyTpeHHHX MexaHH3MOB 
ee30HHOTO pa3BHTHa Hy}KHO yTOHHHTB, 
b neM HMeHHO 3Ta CBa3B BBipa5KaeTcn. 
EojiBine Bcero CBe^eHHH KacaeTca cnoH- 
TaHHBix npoi^eecoB, npOHexo^amHx npn 
,aHanay3e. 
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HaunoHajibHoro nepBeHCTBa no naynHOH aHajiHTHKe, 

OTKpbiToro EBponeiiCKO-A3HaTCKoro nepBeHCTBa no HayuHon aHannTHKe 
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Phc. 1. Tpn (jjopMbi njiocKOCTHoro cymecTBOBaHHH dnocTpyKTypbi (BC), 
cocTonmeii H3 4-x H/jeHTHHHbix cydbe^HHHu: la - «KBaapaTonoAo6Han», 
xapaKTepHaa ajih npedbieaHHa BC b HefiTpajibHoii cpe/je, h ^ee 
poM6oo6pa3Hbie, co3AaiomHecH b khcjioh cpeae (16) h b mejiOHHoii - 
1 b. JlHH30o6pa3Haa pa3HHpa b njioma/jHx peaKpnoHHbix KaHajiOB BC, 
o6pa30BaHHbix o6pa3yiomHMH ee cydbeAHHHu - pnc. lr. U,H(|)paMH Ha pncyHKax 
noKa3aHbi tohkh conpiikOCiiOBeimH cydbe^HHHu b Tpex ^opMax njiocKOCTHoro 

cymecTBOBaHHH BC. 


P adoTaa MHoro neT b XapbKOBCKOM 
HHCTHTyTe MHKpodHOJIOrHH H HMMy- 
HOJIOrHH HM. HjIBH HjIBHHa MeHHHKOBa, 
HeJIB35I 6bIJIO He 3HaTb O TOM, HTO 3TOT 
BejiHKHH yueHBiH h nponaraHjtHCT Hjteh 
Hapji3a AapBHHa b 1882 r. OTKptm y oy- 
KapHOTHHeCKHX KJieTOK CnOCOdHOCTb K 
O/fHOH H3 pa3HOBHAHOCTeH 3H^OH,HT03a 
- (J)aroifHT03y. B 2010 ro^y 3 H£Oijhto 3 y 
daKTepHH pojta Gemmata 6biji BnepBtie 
onncaH JIoHXHHHe c coaBTOpaMH [6]. 
O/fHaico, Kax npOHCxo^HT npoifecc 3H^o- 
UHT03a h Kax cfiarouHTHpyiomHe kjictkh 
KpOBH nOKH^aiOT KpOBeHOCHbie cocy^bi, 
6bmo He oueHb nomiTHO h Ha# 3thm 
npHmjiocb Bcepi>e3 npH3a#yMaTBCn. 

YuHTBIBaH 3XOHOMHHHOCTB npH- 
pO#BI B HCnOJIb30BaHHH MaTepHaJIBHBIX 
pecypcoB, 6bmo jiormiHO npe#nojio- 
5XHTB, HTO npH npOIfeCCe KJieTOHHOrO 
odBOJiaKHBaHH^ uy)xepo#Horo odbexTa 
yBejiHHHBaeTca njioma#B noBepxHOCTH 
(S^), oxBaTbmaiomeH (JjaroifHTHpyeMtiH 
odbexr, ho He hhcjio ee xomhohchtob 
(n). 0#HaXO, 3TO B03M05XH0 TOJIBKO 
jihhib npH H3MeHeHHH pacnoji05xeHmi 
cocTaBjiaiomHx 3jieMeHTOB 3 toh no- 
BepxHOCTH, t. e. npH nepexo#e H3 o#hoh 
pOMdoo6pa3HOH (j)OpMBI eymeCTBOBaHH^ 
dHOJiorHuecKOH CTpyKTypti (BC) b xBa- 
#parono#odHyio (pnc. 1). 

AaHHoe npe#nojio)xeHHe HanpuMyio 
CB5i3aHO c TeM, hto njioma#B xBa#para 
(S k ) Bcer#a dojitme njioma#H poMda (S p ), 
nocKOJiBKy njioma#B poMda paBHa npOH3- 
BejteHHio KBajtpaTa ajihhbi ero CTOpOHbi h 
CHH yea yma Me)x#y CTopoHaMH poMda: 
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S = a 2 - sin a, 

p ’ 

r#e: S - njioma#B poMda; a - #jiHHa 
CTOpOHbi poMda; a - yroji Me}x#y CTOpo- 
HaMH poMda. 

IIocKOJibKy sin 30° = 0,5; 

sin 60° = 0,866; sin 90° = 1, a sin 270° = -1, 
KBajtpaT Taioxe mo)xho paccMarpHBarb Kax 
nacTHbiH cjiynaii poMda. npH 3 tom xBa- 
#paTono#odHyto (jiopMy cymecTBOBamui 
BC M05XHO paCCMaTpHBaTb KaK 5XHJIXO- 
xpHCTajuinue cxy to (j)a3y (30 jib), a pOMdo- 
odpa3Hyio - xax xpHCTajuiHuecxyto (j)a3y 
xjieTOHHOH MeMdpaHBi (hjih rejiB-$a3y). 

OdbiHHO 30JiB-rejiB nepexo# (aHm. sol 
gel transition ) - thhhhhbih nponecc (J)a30- 


Boro nepexo#a, xor#a 30 jib npeBpamaeTca 
b rejiB, npOTexaeT Jindo npH yBejinneHHH 
XOHIfeHTpaifHH HaCTHIf JtHCnepCHOH (J)a3BI 
b 30Jie, Jindo no# bjihhhhcm hhbix BHem- 
HHX B03^eHCTBHH (0XJia5X^eHHe, H3MeHe- 
HHe pH, HOHHOH CHJIBI paCTBOpa H T. fl.). 

nOCXOJIBXy MHHHMaJIBHOe XOJIHHe- 
ctbo HfleHTHHHBix cydbe^HHHif paccMa- 
TpHBaeMOH dnocHCTeMBi (BC) paBHO 
4-m, ^jiHHa ctopohbi poMda h xBa^paTa 
-a - dy^eT paBHa: 

a = 2 D , 

rae: D c - anaMeip hjlchthhhbix cydb- 
e^HHHH, paCCMaTpHBaeMOH noBepxHOCTH. 


TaKHM o6pa30M, pa3HHija MQyKjxy 
3HaneHHaMH njioma/jei! xBa,apaToo6pa3- 
hoh (J)opMBi cymecTBOBaHna BC c ne- 

TBIpBMfl HflCHTHHHBIMH CyGBe^HHHIjaMH 
h ee pOM6oo6pa3Hon (jiopMBi eymecTBO- 
BaHHa - AS - cocTaBHjia: 

AS = S -S = 0,134 a 2 = 0,536 D 2 . 

K p 7 7 C 

Bjiaro^apa pa3HOCTH bcjihhhh mia- 
ByHHx njiOTHOCTeH 3 thx (j)opM cyme- 
CTBOBaHHa BC, OHH MOrjIH HaXO^HTBCa 
Ha pa3HBix ypOBHiix b bo^hoh epe^e. 
Bcjie^CTBHe 3Toro b hx BHyTpeHHHe xa- 
HajiBi nona^ajiH pa3JiHHHBie BenjecTBa, 
njiaBynaa nnoTHOCTB KOTOpBix 6jiH3Ka 
k njiaBynen hjiothocth, xapaxrepHoil 
HMeHHO /jjih 3toh (jiopMBi eymecTBOBa- 
hh a BC. 

3aMeTHM, hto BBmBneHHaa pa3HHija 
njionza^en npHxoflHTCn Ha jiHH30o6pa3- 
Hyio njioma^B BC, npe/jCTaBjieHHyio Ha 
pHC. lr, B KOTOpOH B03HHKaeT BHyTpeH- 
HHH BaxyyM 6HOCTpyKTypBI. IIOCKOJIBKy 
b KBa,apaTonoAo6HOH (j)opMe eymecTBO- 
BaHHa BC (pHC. la) nouBjineTca BaxyyM, 
oh cnoco6cTByeT caMonpOH3BOJiBHOMy 
npoijeccy nepexo/ja BC H3 xBa^parono- 
#o6hoh b pOM6oo6pa3Hyio (j)opMy cy- 
me CTBOBaHHa. 

06paTHM oco6oe BHHMaHHe Ha tot 
(j)aKT, hto nepHO^HHecKoe nouBjieHHii Ba- 
xyyMa b BC xapaxTepHO fljia Bcex ypOB- 
Heil 5KHBOTO OpTaHH3Ma. Tax, ^BIXaHHe 
nejiOBexa Tax)xe flBjiaeTCn ipixjiHHecxHM 
npoijeeeoM c ynacTHeM BHyTpeHHero 
BaxyyMa BC, h6o pacninpeHne rpy^HOH 
xneTXH co3^aeT BaxyyM h cnoco6cTByeT 
nocTynjieHHio B03#yxa b jierxne. 

PacnojiojxeHHe 9-th pa3JiHHHBix 
Tonex xoHTaxTOB eyOBemiHHij, o6pa- 
30BaHHBIX npH HaX05X,aeHHH BC B Tpex 
njIOCXOCTHBIX COCTOUHHUX (pHC. 1), CBH- 

^eTejiBCTByeT o tom, hto b co3^aHHH 
peaxi^HOHHBix xaHanoB Taxnx BC 3a- 
^eiiCTBOBaHO He Tax y>x mhoto MOJiexyji 
xa)X£OH ee eyOBe/mHHijBi. B (JjepMeHTax 
name Bcero 3to ocTaTXH aMHHOXHCJiOT: 
cep, thc, TpH, apr, ipie, acn, ray, jih3 h 

THp. fl,aHHoe o6cToaTejiBCTBO no3BOJiaeT 
06bHCHHTB nO«BJieHHe eaMBIX pa3JIHH- 
HBIX XaTaJIH3HpyiOHtHX CHCTeM, pa60Ta- 
khijhx no o^hoh h toh >xe cxeMe. 

BejinnaHHieH Haxo^xoH npnpOABi 
oxa3ajiHCB BC, no3BOJi5non;He Haxo- 
^HTBca b MajiBix xaHanax BC a^eHO- 
3HHM0H0({)0C({)aTy (AMO, (JioccjiOAeH, 
aAeHHjioBaa xncjiOTa, a^eH03HH-M0H0- 


({)oc(j)opHa xncjiOTa, 5’- a^erouioBa xhc- 
noTa; C 10 H 14 N 5 O y P, 2,3 t/cm 3 ), npHHHMa- 
K>meMy ynacTHe b 6nocHHTe3e nop^H- 
pHHOB. IIOMHMO 3TOTO AMO HBJiaeTCH 
moh^hbim axTHBaTopOM (J)epMeHTOB pae- 
na^a yraeBO^OB - 4)oc({)opHjia3Bi h 4)oc- 
cf)0(f)pyxT0XHHa3Bi, ynacTByion^Hx xax b 
aHa3po6HOM paemenjieHHH rjinxoreHa 

H TJHOX03BI £0 MOJIOHHOH XHCJIOTBI, Tax 
H B HX a3p06H0M OXHCJieHHH £0 BO^BI H 
yrjiexHCJioro ra3a. 

no xHMHnecxoH CTpyxType AMO 
aBjiaeTca (j)pameHTOM ATO h b opra- 
HH3Me BXO^HT B COCTaB XO(J)epMeHTOB, 
peryjinpyiOHiHx oxHCJiHTejiBHO-Boe- 
CTaHOBHTenBHBie npoi^eccBi, t. e. npn- 
HHMaeT ynacTHe b 3Heproo6eeneHeHHH 
xjieTOx. B OTjiHHHe ot ATO, AMO npo- 
HHxaeT nepe3 xjieTOHHyio MeM 6 paHy h 
MO)xeT HaxanjiHBaTBca b xneTxe. Komje- 
boh ocTaTOx AMO, Bcer^a npncyTCTBy- 
lOH^HH B TpaHCnOpTHBIX PHK, HBJiaeTCH 
cyn^ecTBeHHBiM ^jia CBH3BiBaHHa aMHHO- 
xhcjiot, ynacTByion^Hx b CHHTe 3 e 6 ejixa. 
B xjieTxax o 6 Hapy}xeHBi nojiHHyxjieoTH- 
^bi, co,aep5xamHe ^jihhhbic nocjie^OBa- 
TeJIBHOCTH OCTaTXOB AMO HJIH I^eJIHXOM 

cocToan^He H3 OCTaTXOB AMO. 

Chhtc3 AMO ocyn^ecTBjiaeTca H3 

HH03HH0B0H XHCJIOTBI 3a CHOT 3Hep- 
thh TTO npn ynacTHH aenaparHHOBOH 
XHCJIOTBI. AMO MO)XeT o6pa30BBIBaTB- 

e a b pe3yjiBTaTe rn^pojiH3a PHK, Afl,0 
h ATO, a Tax)xe H 3 A^O b pe 3 yjiBTaTe 
a#eHHjiaTXHHa 3 HOH peaxi^HH, xor^a o^Ha 
MOJiexyjia Afl,0 nepe^aeT cboio 4)oc(J)aT- 
Hyio rpynny Ha ^pyryio A^O, b pe3yjiB- 
TaTe nero o 6 pa 3 yeTCn ATO h AMO: 

A^O + A^O -► ATO + AMO 

ATO mo}xho nojiyHHTB h b pe 3 yjiBTa- 
Te ejie^yiomeH peaxi^nn: 

xpeaTHH(J)oc4)aT + A^O <-> xpeaTHH + 
+ ATO. 

YHHxajiBHBie CBoiiCTBa ATO o 6 b- 
HCH 5 HOTCH He tojibxo tcm, hto npn ee 
rn^pojiH3e BBi^ejiaeTca 6 ojiBinoe xojih- 
necTBO OHeprHH, ho h tcm, hto OHa 06 - 
jia^aeT chocoGhoctbio OT^aBaTB xoHi^e- 
Byio (J)oc(J)aTHyio rpynny BMecTe e 3ana- 
com 3HeprHH Ha Apyrne opraHnneexHe 
coeAHHeHna. B opraHH 3 Me a^eH03HH- 
TpH({)oc({)aT (ATO, ATP; C 10 H 16 N 5 O 13 P 3 ; 
1,04 t/cm 3 ), npe^CTaBjiaiomHH co 6 oh 

HyxjieoTH^$oc4)aT, eocToamHH H3 a30- 
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THCTOrO OCHOBaHHH (a^eHHHa), neHT03BI 
(pn6o3Bi) h Tpex MOJiexyji HeopraHHHe- 
CXOH (J)OC({)OpHOH XHCJIOTBI, CHHTC3Hpy- 
eTca nyTeM (J)oc(J)opHjiHpOBaHHa Afl, 0 . 
PeaxijHH $oc4)opHjiHpOBaHH^ ATO h 
noejieAyiomero HcnojiB30BaHHa ero b 
xanecTBe HCTOHHHxa OHeprHH o6pa3yiOT 
H,HXJIHHe CXHH npOI^eCC, COCTaBJI^IOmHH 
eyTB 3HepreTHHeexoro o6MeHa: 

ATO + H 2 0 ^ A^O + H 3 P0 4 + 

+ 3HepauH. 

npH THApOJIH3e XOHIie- 

BOH nHpO(J)OC$aTHOH CB 5 I 3 H ATO 
(pH = 7,0, t°= 37 «C, h36bitox Mg2+, 
xoHi^eHTpai^HH 1 M) ocBo6o5x,aaeTca 
8,4 xxaji/MOJiB. B peajiBHBix yejiOBH^x 
5XHBOH XJieTXH 3Ta BCJIHHHHa xojieOjieT- 
e a. 3Ta OHeprna moukqt 6bitb nepe^aHa 
MOJiexyjie-axi^enTOpy (J) 0 C(j) 0 pHjiBH 0 H 
rpynnBi h HcnojiB30BaHa ^Jia 6hochh- 
Te3a pa3JiHHHBix BemecTB, axTHBHoro 
TpaHcnopTa hohob, ,aBH5xeHHa (BXjnonaa 
MBimeHHoe coxpamemie), xcmojiiomh- 
HeCH,eHH,HH, npOH3BO,aCTBa 3JieXTpHHe- 
cxoh 3HeprHH (HanpHMep, y pBi 6 ) h ^p. 
npOI^eCCOB }XH3HeAeOTeJIBHOCTH. 

PaemenjieHHe ATO moukqt eonpo- 
B05x,aaTBca He tojibxo nepeHocoM Ha mo- 
jiexyjiy-axnenTop (j)oc(j)aTHOH rpynnBi 
(b peaxi^Hax, xaTajiH3HpyeMBix xHHa3a- 
mh), ho h nepeHocoM nHpo(})oc(j)aTHOH 
rpynnBi (HanpHMep, b CHHTe3e nypn- 
hob), ocTaTxa afl,eHHjiOBOH xhcjiotbi 
( npH aXTHBai^HH aMHHOXHCJiOT B CHHTe- 
3e 6ejixa) hjih a^eH03HHa (o6pa30BaHHe 

S-afleH03HJIMeTH0HHHa). 

Cjie^yeT 3aMeTHTB, hto homhmo 
3 HepreTHHeexoii ATO BBinojiH^eT b op- 
raHH3Me eme pa^ a pyrnx He MeHee Ba>x- 
hbix (^yHxu,HH. Tax, BMecTe e ^pyrHMH 
Hyxjieo3H^TpH$oe$aTaMH ATO aBjiaeT- 
e a hcxojlhbim npojiyxTOM npn CHHTe3e 
PHK. ATO aBjiaeTca Tax>xe o^hhm H 3 
HyxjieoTH^OB, ynacTByiomHx b nocTpo- 
eHHH i^eneii PHK. KpOMe Toro, ATO 
OTBO^HTca Ba)XHoe Me cto b peryjiai^HH 
MHO)xecTBa OnoxHMHHecxHx npoi^eeeoB. 
^bjhdicb ajuiocTepHHeexHM 3(J)(J)exTO- 
pOM pa^a (jjepMeHTOB, ATO, npHeo- 
e^HHinicB x hx peryjiOTOpHBiM neHTpaM, 
ycHjiHBaeT hjih no^aBjiaeT hx axTHB- 
hoctb. ATO nBjraeTCfl Tax)xe Henoepe^- 
CTBeHHBIM npe^HieCTBeHHHXOM CHHTe3a 
i^HXjiHHeexoro aAeH03HHMOHo4)oe$aTa 
— BTOpHHHoro noepeAHHxa nepe^ann b 
xjieTxy ropMOHajiBHoro CHraajia. Taxjxe 
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Phc. 2. flee (|)opMbi iuiockocthoix) o6beaHHem«i BC, HaxoanmHxcn b 
poM6oo6pa3HOM coctohhhh (2a - npn o6be/jHHeHHH hx ocTpbiMH yrjiaMH; 
26 - TynbiMH ymaMH). Oopaioinnme nopbi b «o6beaHHeHHoii BC» 
npw OAHOBpeMeHHOM nepexo^e Tpex BC b KBaapaTonoao6Hyio <])opMy 
cymecTBOBaHHH (pnc. 2 b). 


H3BecTHa pojib ATO b KanecTBe Me^na- 
Topa b CHHancax h cnrHajiBHoro Benje- 
CTBa b ^pyrnx MemcjieTOHHBix B3aHMO- 
^encTBHux (nypHHeprHnecKaa nepe^ana 

CHrHaJia). HpO/JOJDXHTeJIBHOCTB )XH3HH 
ATO MeHBine 1 MUHyra. 

Otmcthm Tax>xe, hto b peaxijnux, 
npOTexaiomHx b KjieTKe, ATO, A^O h 
AMO o6bihho HaxoflflTCfl b KOMnjieKce 
c HOHaMH Marmiii hjih MapraHi^a (Mg 2+ - 
hjih Mn 2+ -KOMnjieKca) [1]. 

BBimeH3JiO}KeHHBie (jiaxTBi c^ejiajiH 
^aHHBie BC ^0Jir05KHBymHMH, HTO, B 
CBOK) OHepe^B, yBeJIHHHJIO BepOUTHOCTB 
HX BCTpeHH C aHaJIOrHHHBIMH 6HOCTpyK- 
TypaMH H B03M05XH0CTB 06pa30BaHHH 

hmh cjie^yiomHx cjoopM hx «o6mero cy- 
H^ecTBOBaHH«» (pnc. 2a H pHC. 26). 

npH o^HOBpeMeHHOM nepexo^e 
6-th BC b KBaApaTonoAo6Hyio c|)op- 
My cymecTBOBaHHH, hx njioma^B yBe- 
jiHHHBaeTca Ha BejiHHHHy S^, paBHyio 
6-0, 134a 2 = 0,804 a 2 . OHa to h 6y#eT no 
BejiHHHHe paBHa njioma^H oOBOJiaxHBa- 
hhh ((j)aroiiHTHpoBaHH5T hjih cexpeipoi). 
Bcjie^CTBHe 3 toto cyMMapHan njioma#B 
TaKOH o6o6meHHOH BC HCXpHBJBieTCII B 
Ty hjih HHyio CTOpOHy ot npe5KHeii mio- 
ckocth (b 3Ty )xe CTOpOHy 6y#eT nepe- 
MemaTBCn h nacTB npOTonjia3MBi, t. e. 
ocymecTBjiHTB noniomeHHe hjih cexpe- 
H,Hio), o6pa3yn npn 3tom yrjiyOjieHHn 
hjih BBinyKjiocTH Ha KjieTOHHOH noBepx- 
hocth, hto no3BOJiaeT KjieTKH ynacTBO- 
BaTB b 3Hflo- h 3X3onpoijeccax. 

TaKHM o6pa30M, oOBe^HHemie 
TaKHx BC He tojibko no3BOJineT co- 

BpeMeHHOH KJieTOHHOH nOBepXHOCTH 
3yKapHOT oOBOJiaKHBaTB XOHTaXTHpy- 
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lomne c hhmh o6bcktbi, ho h nepeMe- 
maTBca caMHM KjieTKaM b npocTpaH- 
CTBe npn noMomn nceB/jonoAHH - bbi- 
MHHBaeMBIX OTpOCTKOB npOTonjia3MBi 
(C0^ep}KHM0e )XHBOH KJICTKH, BXJHOHaH 
KjieTOHHoe >mpo h i^HTonjia3My) - Tax 
Ha3BIBaeMBIX JI05XH0H05XeX. BxiOpa- 
CBiBaHne nceB^onoAHH Ha nepe^HeM 
Kpae, xax npaBHjio, conpoB05x^aeTca 
coxpameHHeM 3a£Heii nacTH xjictxh, 
hto npHBOAHT x nepeMemeHHio xjieT- 
xh b i^ejiOM Bnepe^. npn otom h36bi- 
TOHHOe pa35XH5XeHHe I^HTOnjia3MBI Ha 
nepe^HeM xoHije xjictxh Be^eT x bbi- 
CB0605X^eHHI0 CBH3aHHOTO XaJIBIJHH H3 
xjieTOHHBix jxquo h bhobb x nepexo^y B 
CTOpOHy rejni. 

roMeocTa3 hjih «6nocTa3» xjictxh 
oOecneHHBaeT BoccTaHOBjieHHe yTepnH- 
HOTO XaJIBITH5I XOpTHXaJIBHBIM cjioeM 
(njia3MaTHHecxoii MeM6paHoii) h npoTO- 
njia3Ma BHyTpn xjictxh bhobb npnxojLHT 
b 6ojiee hkhjikoq cocTOUHHe. LJhxji no- 
BTOpaeTC^. 

Hepea CHCTeMy xajiBijHH-xajiBijHHC- 
B«3BiBaiomHe 6ejixn - i^hxjihhccxhc 
HyxjieoTHjjBi h jTpyrne xojieOaTejiBHBie 
xoHTypBi peryji5iiiHH xajiBijHn peryjiH- 
pyiOTca Bee MeTaOojiHHecxHe npoijec- 
cbi, 3HepreTHxa, 6hochhtc3 h ^yHxi^na 
xjieTxn [2]. 

B TaxoM cjiynae mojxho yTBep)x^aTB, 
hto nepe/jOBaHHe HecaMonpoH3BOJiB- 
HBIX H CaMOnpOH3BOJIBHBIX npoijeccoB 
a^anTHpyiOT }XHBBie chctcmbi x mchhio- 
hihmc a ycjiOBH^M oxpyjxaiomeH Cpe^BI. 
Tax, yBejiHHeHHe rejia othochtcjibho 
30jih 6jiaronpHOTHO b (J)a3ax CHH5xeHH5i 
(fleijmipiTa) BHemHeii h BHyTpeHHeii 


3HeprHH h ^aeT npnopHTeT 6ojiee sxoho- 
mhhhbim xjieTxaM. B (J)a3ax h36bitohhoh 
BHemHeii OHeprHH nepexo^ nacra rejia b 
30jib ^aeT npnopHTeT xjieTxaM, cnoco6- 
HBIM nOJie3HO HCn0JIB30BaTB ^o6aBOH- 
Hyio 3Heprmo Ha noBBimeHHe opraHH3a- 
H,HH, Ha 6HOCHHTC3 H pa3MH05XeHHe [2]. 

B TO)xe BpeMa oahobpcmchhbih ne- 
pexoji b xBajTpaTonojroOHyio (jjopMy cy- 
mecTBOBaHHa Tpex BC, o6bcahhchhbix 
b OnocTpyxTypy TynBiMH yrjiaMH, npn- 
bo^ht x o6pa30BaHHio nopBi (pnc. 2b). 
npn 3tom cyMMapHaa pa3HHi^a b njioma- 
A^x Tpex xBa^paTOB h Tpex pom6ob co- 
CTaBHT cjie^yiomyio pa3HHi^y: 

AS = 3a 2 - 3-0,866 = 3-0,134 a 2 =0,402 a 2 . 

Bjiaro^apn HajiHHHio nop Boxpyr 3a- 
xBaneHHOH nHmeBOH nacTHi^Bi H3 i^hto- 
njia3MBi xjieTxn BBi^ejiaeTC^ nHmeBapH- 
TejiBHBiii cox — o6pa3yeTca nHmeBapH- 
TejiBHan BaxyojiB. KpOMe toto, hmchho 
H ajiHHHe nop y xjieTOx He tojibxo cno- 
co6cTByeT nocTynjieHHio b Hee MOJiexyji 
bo^bi h flpyrnx xhmhhccxhx sjicmchtob, 
ho h ropH30HTajiBHOMy nepeHOcy tchob 
(BXJHOH aa XOHBIOrai^HIo) H C03^aHHI0 y 
XJieTOX MHOTOXJieTOHHOCTH. 

B 3TOH CB33H 06 paTHM BHHMaHHC Ha 
tot $axT, hto jienxoi^HTBi nepeMemaiOT- 
C a Hepe3 OH^OTeJIHH XpOBeHOCHBIX co- 
cy^OB b MecTe coc^hhchhh Tpex 3H^o- 
TejinajiBHBix xjieTOx, o6pa3ya npn 3tom 
y }xe He xjieTOHHyio, a MOxxjieTOHHyio 
nopy. npH 3tom pa3Mep moxxjictoh- 
hbix nop jlji;! nepexo^a HeiiTpo^HjiOB 

H3 XpOBeHOCHBIX COCyflOB B TXBHB paBeH 
3 MXM, £JIH 303HHO^)HJIOB - 5 MXM, £JHI 
MaxpoiJjaroB - 8 mxm [5]. 

3aKJiioHeHHe: 

HajiHHne b nepBHHHBix njiocxocT- 
hbix BC AByx MajiBix h 6ojibhioto 
xaHajia c BHyTpeHHHM BaxyyMOM He 
TOJIBXO npeBpaTHJIH 3TH 6HOCTpyXTy- 
pBi b nepeHoenmne, ho h b xaTajiH3H- 
pyiomne BC, nocxojiBxy 3Heprna Baxy- 
yMa BC He tojibxo c^BHraeT ee cy6b- 

e^HHHI^BI, HO H 3HaHHTeJIBHO CHH5XaeT 
npoi^ecc axTHBai^HH BemecTB, nonaB- 
hihx b MajiBie peaxu,HOHHBie xaHajiBi h 
BCTynaiomHx b xHMHnecxyio peaxi^Hio 
b OojiBHioM peaxi^HOHHOM xaHajie 6ho- 
CTpyxTypBi. 

Hmchho HajiHHne BHyTpeHHero Ba- 
xyyMa BC ^eJiaeT nacTB ee npoijeccoB 

eaMOnpOH3BOJIBHBIMH (nepeXO^ OT 30Jia 



b rejib). B TO}Ke BpeMn Taicne (jmKTOpBi 
KaK 6poyHOBCKoe £BH5KeHHe MOJieKyji 
bo^bi, pH cpe^ti, TeMnepaTypa h ^aBjie- 
HHe, MexaHHnecKoe B03AeiicTBHe MoryT 
BBiCTynaTB HHHipiaTOpaMH npoxo^e- 
hhh HecaMonpOH3BOJiBHoro npoijeeea - 
nepexo/ja H3 rejia b 30jib. 

A^eKBaTHoe BHeniHeH cpe#e ne- 

pe^OBaHHe 3THX np0THB0n0JI05KHBIX 
CTpaTerHH coxpaHeHHa ycTOHHHBOCTH 
- 0£HH H3 OTJIHHHTeJIBHBIX npH3Ha- 
KOB 5KHBOH KJieTKH B OTJIHHHe OT npO- 
CTBIX KOJIJIOH^HBIX CHCTCM. BbIUBJICHO 

TaK5Ke, hto H3MeHeHHe cooTHomeHHa 
rejin h 30JM b Ka5K,aoM KOMnapTMeHTe 
KJieTKH HMeeT THCTepe3HCHyiO 3aBH- 
chmoctb ot jiOKajibHOH TeMnepaTypBi 
H KOHI^eHTpai^HH KaJIBIJHH B IJHT030Jie. 
3 th (^aKTti oObuchhiot nBjiemia eyM- 

MaiI,HH BHeiHHHX (j)H3HHeCKHX B03£eH- 
ctbhh h TpHrrepHbiH xapaKTep OTBe- 
TOB KJieTKH [2]. 

B03HHKH0BeHHe 5KHBOH KJieTKH 
Tpe6yeT corjiacoBaHHa nepapxHH eo6- 
CTBeHHbix phtmob 30JiB-rejn> nepexo,aoB 
c onpe^ejieHHtiMH phtmbmh BHeniHeH 
cpe^ti nyTeM OT6opa onpe£ejieHHBix 
MOp(J)OJIOrHHeCKHX (j)OpM H KHHCTHKH 
CBa3BIBaHHa H BBICB0605K^eHHH OJIBIJH5I. 
rHCTepe3HCHaH 3aBHCHMOCTB (J)a30BBIX 
30JiB-rejiB nepexo^OB ot KOHijeHTpaijHH 
KaJIBI^HH B ipiT030Jie HBHJiaCB OCHOBOH 
npe^a^anTai^HH h corjiacoBaHHn phtmob 
30JiB-rejiB nepexo^OB c phtmbmh BHern- 
Hen cpe^Bi nyTeM OT6opa a^eKBaraBix 
MOp(J)OJiorHnecKHx (j)opM [2]. 

B TO)Ke BpeMa bo3mo)khoctb 3ana- 
caHHn 3HeprHH BC TaK5Ke o6ycjiOBjieHa 
CBOHCTBaMH 30JiB-rejiB CTpyKTyp. Tax, 
nona^aHHe b «o6Be£HHeHHe» tbkhx 
BC (cm. pHC. 2a) xoth 6bi o^hoh 6ho- 
CTpyKTypBi c ATO /jejiajio bo3mo)khbim 
He tojibko 3anacaHHe 3HeprHH chctcmbi, 
ho h ee ^aJiBHeninee HcnojiB30BaHHe ajih 
pa3JIHHHBIX nyyKR TaKOH oGBe^HHeHHOH 
6HOCTpyKTypBI. 3t0 o6CTOHTeJIBCTBO He 
tojibko yBejiHHHBajio BpeMn ee cyme- 
CTBOBamm, ho h npHBO^Hjio k dojiBine- 
My hx pa3HOo6pa3Hio h npeBpamemno 
ATO b yHHBepcajiBHBiH HaKonHTejiB 
OHeprHH BC. Bjiaro^apa 3TOMy o6ctoh- 
TejiBCTBy Bee bh^bi xhmhhcckoh, Mexa- 
HHHeCKOH, O CMOTHHe CKOH, 3JieKTpHHe- 
CKOH pa60TBI BBinOJIH^IOTCa B KJieTKaX 
3a cneT 3HeprHH rn^pojiH3a ATO #o 
aAeH03HHflH({)0C(J)aTa (Afl,0) h Heopra- 
HnnecKoro (J)oc({)aTa. 

Hhcjio npOTOMepOB - h/jchthhhbix- 


cydBejmHHn (n) KaTajiH3HpyiomHx BC 
orpaHHHHBaeTca bcjikhkhoh 3(|)(|)eKTHB- 
HOCTH pa 60 TBI KaHaJIOB (3 pK ), paBHOH 
AS /N, me N - hhcjio KaHajiOB c Baxyy- 
MOM. B paCCMaTpHBaMOH 3^ecB BC (eo- 
6paHHOH H3 4-x n hjih )k e H3 2-x #Byx- 
^OMeHHBix n) N = 1, 3 = 0,536 D c 2 . B 
TO 5Ke BpeM^ B «ECOJI-2012», 3aJI05KHB- 
meH ochobbi reHeTHnecKoro Ko^a h co- 
6paHHOH H3 9-th n hjih >k e H3 3-x Tpex- 
^OMeHHBix n, N=4, a 3 = 0,3015 D 2 . 

Cjie^OBaTejiBHO, rim KaT ajiH3 npy io - 
HJHX CHCTCM Ba)KH ee HMeTB MHHHMaJIB- 

Hoe hhcjio OojiBHiHx KaHajiOB BC, yBe- 
JIHHHB npH 3TOM £HaMCTp Cy 6Be/I,HHHH, . 
3to TpeOoBaHHe, b kohchhom HTore, h 
npHBejio k noaBjieHHio pa3HOo6pa3HBix 
6ejiKOBBix KaTajiH3HpyiomHx BC, t. e. 
(JiepMeHTOB (3H3HMOB), CpeflH KOTOpBIX 
npeo6jia^aiOT ,zpi- h TeTpaMepBi. H 3 - 
BecTHBi tsljgkg reKca- h OKTaMepHBie 
(6-8) BC h Hpe3BBinaHHO pe/jKO BCTpe- 
naiOTca TpH- h neHTaMepHBie (3-5) [7]. 
Beponrao, no 3toh 5Ke npHHHHe h pa3- 
Mep MeMOpaHHBix pa(j)TOB cocTaBjiaeT 
10-200 hm [4]. 

^JHI 6BICTpOAeilCTBH5I 5KeJiaTCJIBHO 
6bijio oOBe^HHeHHe KaTajiH3HpyK>mnx 
EC c EC, 3anacaiomeH 3Heprmo, He- 
oOxOJIHMyK) JIJI5I HX O^HOBpeMeHHOTO 
nepexo^a H3 pOM6oo6pa3Hoii (jjopMBi 
cymecTBOBaHHa b KBa,apaTono^o6Hyio. 

Bee BH^BI BHyTpHKJieTOHHBIX ABH- 
}KeHHH H aMeOOBH^HOe £BH5KeHHe ca- 
MOH KJieTKH o6yCJIOBJieHBI reJIB-30JIB 
nepexo^aMH. KpoMe toto, pa3HHi^a b 
njioma^x EC, Haxo^mHxca b pa3HBix 
(J)opMax njiocKOCTHoro cymecTBOBaHHH, 
n03BOJHieT KJieTKaM OCymeCTBJIOTB 3H- 
^oh,hto 3 - npoijecc 3axBaTa (HHTepHajiH- 
3ai^HH) BHeuiHero MaTepnajia kjictkoh, 
ocymecTBjiaeMBiii nyTeM o6pa30BaHHa 
MeM6paHHBix Be3HKyji, h o6paTHBin eMy 
npoijecc - 3K30u,hto3 - ceKpen,nio co3- 
^aHHBIX eio npO^yKTOB BO BHeniHIOIO 
^jia KJieTKH epe^y. 

06o6man Bee npe^CTaBjieHHBie 
BBiine ^aKTBi, mo>kho yTBep)K^aTB, hto 
^jia Bcex Tpex njiocKOCTHBix (J)opM cy- 
mecTBOBaHHa OnojiorHHecKHx chctcm 
(BC) xapaKTepHO pOM6ono^o6Hoe pac- 
nojio)KeHHe ee cocTaBjiaiomHx, a Bee 
CBOHCTBa, npHcymne )khboh MaTepHH, 
npOHCTeKaiOT HMeHHO H3 3TOH (j)OpMBI 
paccTaHOBKH ee cy6Be,aHHHi;. 

OnncaHHBie BBiine (J>aKTBi Heonpo- 
Bep}KHMO CBH^eTeJIBCTByiOT O TOM, HTO 
npHpo^a He tojibko CBepx3KOHOMHa npH 
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HcnojiB30BaHHH MaTepHajiBHBix pecyp- 
cob, ho h 3anacTyio ncnojiB3yeT o^Hy h 
Ty hk e cxeMy npH co3AaHHH BC, Haxojoi- 
mnxc a Ha pa3HBix ypOBHax sbojiioi^hh. 

References: 

1 . Adenozintrifosfat. Struktura 
i funkcii [Adenosinetriphosphate. 
Structure and functions]. Access 
mode : http ://fizrast.ru/ dyhanie/ obshee/ 
adenozintrifo sfat . html . 

2. Zaguskin S.L. Ritmy zoT-geT 
perehodov i vozniknovnenie kletki kak 
reshajushhij jetap proishozhdenija i 
jevoljucii zhizni na zemle [Rhythms of 
sol-gel transitions and appearance of cells 
as the crucial stage of origin and evolution 
of life on Earth]., Nauehnyj vestnik 
Hanty-Mansij skogo gosudarstvennogo 
medieinskogo institute [Scientific 
Bulletin of the Khanty-Mansiysk State 
Medical Institute]. - 2006, No. 1., 
pp. 119-127. 

3. Telepneva L.G. Uslovija 
sozdanija ploskostnoj i ob#emnoj form 
sushhestvovanija biosistemy s devjat’ju 
identiehnymi sub#edinieami [Conditions 
for creation of planar and volumetric forms 
of existence of the biosystem with nine 
identical subunits]., SCI-ARTICLE.RU. 
2013. Access mode: http://sei-artiele.ru/ 
(reference date: 11.06.2015). 

4. Chugunov A.O., Poljanskij A. A., 
Efremov R.G. Lipidnyj fundament 
zhizni [Lipid foundation of life]., Priroda 
[Nature]. 2012, No. 3., pp. 3-12. 

5. Honing S.M., Fu S., Mao X., 

Yopp A., Gunn M.D., Randolph G.J., 
Bromberg J.S. FTY720 stimulates 
multidrug transporter- and eysteinyl 
leukotriene-dependent T cell ehemotaxis 
to lymph nodes., J Clin Invest. 2003, Mar 
1; 111(5): 627-637. http://dx.doi. 

org/ 10.1 1 72/jei2003 1 6200 

6. Lonhienne T.G., Sagulenko E., 
Webb R.I., Lee K.C., Franke J., Devos 
D.P., Nouwens A., Carroll B.J., Fuerst 
J.A. Endoeytosis-like protein uptake in 
the bacterium Gemmata obseuriglobus. 
Proe Natl Acad Sei U S A. 2010 Jul 
20;107(29):12883-8. M http://dx. 
doi.org/ 10. 1 073/pnas. 1001085107 

7. Price N.C., Stevens L. Fundamental 
of Enzymology. The Cell and Molecular 
Biology of Catalytic Proteins. Third 
Edition. - Oxford, University Press, 
2003.-478 p. 


37 


GISAP 

BIOLOGY, VETERINARY MEDICINE AND AGRICULTURAL SCIENCES 


JlHTepaiypa: 

1. A^eH03HHTpH(J)0C(J)aT. OrpyKTy- 
pa h ^yHKi^HH [3jieKTpOHHBiH pecypc]. 
URL : http ://fizrast. ra/ dyhanie/ obshee/ 
adenozintrifosfat.html 

2. 3arycKHH C.JI. Phtmbi 30JiB-rejiB 
nepexo^OB h B03HHKH0BHeHHe kjictkh 
Kax pemaiomHH 3Tan npOHCxo^eHmi h 
3BOJIIOIJHH 5KH3HH Ha 3CMJie., HayHHBIH 
BecTHHK XaHTBi-MaHCHHCKoro roey^ap- 
CTBeHHOrO Me^HI^HHCKOrO HHCTHTyTa. 

2006, No. 1. C. 119-127. 

3. TenenHeBa JIT. YcnoBna co3#a- 

HH5I njIOCKOCTHOH H o6bCMHOH (j)OpM 
CymeCTBOBaHH5T 6 hO CHCTeMBI C AeBOTBIO 
HfleHTHHHBIMH ey6Be£HHHijaMH [3jieic- 


tpohhbih pecypc]., SCI- ARTICLE.RU. 
2013. http://sci-article.ru/ (#aTa o6pame- 
HH a: 11.06.2015). 

4. HyryHOB A.O., IIojiaHCKHH A. A., 
EijopeMOB R T JIunn^HBiH cjjyH^aMeHT 
5kh3hh., npHpoAa. 2012, No. 3. C. 3-12. 

5. Honing S.M., Fu S., Mao X., 

Yopp A., Gunn M.D., Randolph G.J., 
Bromberg J.S. FTY720 stimulates 
multidrug transporter- and eysteinyl 
leukotriene-dependent T cell ehemotaxis 
to lymph nodes., J Clin Invest. 2003, Mar 
1; 111(5): 627-637. http://dx.doi. 

org/ 10.1 1 72/j ei2003 1 6200 

6. Lonhienne T.G., Sagulenko E., 
Webb R.I., Lee K.C., Franke J., Devos 
D.R, Nouwens A., Carroll B.J., Fuerst 


J.A. Endoeytosis-like protein uptake in 
the bacterium Gemmata obseuriglobus // 
Proe Natl Acad Sei U S A. 2010 
Jul 20; 107(29): 12883-8. http:// 

dx.doi.org/ 10. 1 073/pnas. 1001085107 

7. Price N.C., Stevens L. Fundamental 
of Enzymology. The Cell and Molecular 
Biology of Catalytic Proteins. Third 
Edition. - Oxford, University Press, 
2003.-478 p. 

Information about author: 

Ludmila Telepneva - Research 
Associate, Meehnikov Institute of 
Microbiology and Immunology; 
address: Ukraine, Kharkov city; e-mail: 
ltelepneva@mail.ru 



Multisectoral scientific-analytical forum for professional 
scientists and practitioners 


Main goals of the I ASHE scientific Congresses: 

• Promotion of development of international scientific communications and 
cooperation of scientists of different countries; 

• Promotion of scientific progress through the discussion comprehension and 
collateral overcoming of urgent problems of modern science by scientists of 
different countries; 

• Active distribution of the advanced ideas in various fields of science. 

FOR ADDITIONAL INFORMATION PLEASE CONTACT US: 

www: http://gisap.eu 
e-mail: congress@gisap.eu 


38 



GISAP 

BIOLOGY, VETERINARY MEDICINE AND AGRICULTURAL SCIENCES 


EPIDEMIC AND EPIZOOTIC SITUATION ON CATTLE BRUCELLOSIS 
IN THE KOSTANAY REGION 

A.M. Ergazina, Ph.D. of Veterinary medicine, Doctoral Candidate 
Kostanay State University named after A. Baitursynov, Kazakhstan 

The author considers the epidemic and epizootic situation on cattle brucellosis in the Kostanay region. Nowadays Brucella genus includes 10 
species, many of which are pathogenic for humans. 

Keywords: cattle, brucellosis, diagnosis, prevention, epidemic situation, epizootic situation, economic loss, immunity, vaccine. 

Conference participant, 
National championship in scientific analytics, 
Open European and Asian research analytics championship 

http://dx.doi.org/10.18007/gisap:bvmas.v0i9.1357 


T he problem of elimination of 
brucellosis, unfortunately, involves 
considerable difficulties due to its wide 
distribution in many countries of the 
world, i.e., the ability of its causative 
agents to develop habitations in 
organisms of various species of living 
beings. In addition, in a significant 
number of cases of latent clinical course 
of the disease there are difficulties 
in diagnostics and specific relevant 
prevention measures. This disease is 
very dangerous for people, because it 
often leads to disability and sometimes 
to permanent disability [1,2]. 

Brucella genus merges nine different 


species: Br. melitensis, Br. abortus, 
Br.suis, Br.canis Br.neotomae, Br.ovis, 
Br.ceti (the causative agent of brucellosis 
of cetaceans), Br. pinnipedialis (the 
causative agent of brucellosis of 
pinnipeds) and Br.microti (the causative 
agent of brucellosis of gray voles). 
Nowadays Brucella genus includes 
more than 10 species of Brucella [3, 4, 
5, 6]. Many of them are pathogenic for 
humans. According to the number of 
distinctive features the first three species 
of Brucella are divided into the following 
biotypes: Br. melitensis -3, Br. abortus 
-8, Br. suis -5 [5]. 

In 2012 10 species of Brucella 


inopinata were extracted from the breast 
implants of a sick woman. 

Epizootic situation of agricultural 
enterprises of the Kostanay region in 
relation to cattle brucellosis for the 
period of 1997-2015 is shown in the 
Table 1. 

From the indexes in Table 1 it 
follows that the intensity of the epizootic 
processes of the cattle brucellosis for 
the period of 1997-2015 has somewhat 
stabilized. The number of responsive 
animals in 2007, comparing with the 
same index in 1997, has decreased 
by 4.2 times, and the percentage of 
infection has decreased by more than 
8.7 times. In 2008 the percentage of cattle 
infected with brucellosis has increased 
by 6 times and amounted to 1.08, in 
2009 - 10.8 and 1.94 respectively. In this 
year the number of animals responsive 
to brucellosis has risen to 12 200 heads, 
which is 9. 17 and 2.36 times more than in 
2007 and 2008. Comparatively high rate 
of cattle responsive to brucellosis was 
registered in 2010. During the following 
2011-2012, the number of responsive 
cattle has decreased by 1.4 - 1.7 times, 
and the percentage of infection has 
decreased by 2.2 - 3.0 times and became 
0.46% in 2012. 

In 2014 from 230 thousand heads 
of cattle investigated two thousand 
six hundred reacting positively were 
selected. The percentage of infection 
amounted to 1.12. For the first 9 months 
of 2015 from 566 thousand heads 
investigated four thousand eight hundred 
responded positively. The percentage of 
infection amounted to 1.21. 

All the animals responsive to 
brucellosis were slaughtered and the 
derivative products were processed at the 
restricted access facilities. 

Information about the cattle of 
different age groups of the Kostanay 
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Tab. 1 


Epizootic situation of the Kostanay region enterprises in relation to the cattle 
brucellosis for the period of 1997-2015. 


JNfo 

Years 

Total number of 

studied animals 
(thousand heads) 

The number 
of responsive 
animals 

(thousand heads) 

Percentage 
of infection 

Sent to the 
slaughterhouse 
(thousand 
heads) 

1 

1997 

354,92 

5,6 

1,57 

5,6 

2 

1998 

301,95 

3,06 

1,0 

3,06 

3 

1999 

240,86 

1,84 

0,7 

1,84 

4 

2000 

258,56 

1,64 

0,6 

1,64 

5 

2001 

400,58 

1,87 

0,46 

1,87 

6 

2002 

406,93 

2,25 

0,55 

2,25 

7 

2003 

485,7 

1,8 

0,4 

1,8 

8 

2004 

565,63 

2,27 

0,4 

2,27 

9 

2005 

567,1 

1,53 

0,27 

1,53 

10 

2006 

574,41 

1,2 

0,21 

1,2 

11 

2007 

740,0 

1,33 

0,18 

1,33 

12 

2008 

479,95 

5,17 

1,08 

5,17 

13 

2009 

629,83 

12,21 

1,94 

12,21 

14 

2010 

558,66 

7,75 

1,39 

7,75 

15 

2011 

823,55 

5,25 

0,64 

5,25 

16 

2012 

975,46 

4,51 

0,46 

4,51 

17 

2013 

339,2 

2,44 

0,72 

2,44 

18 

2014 

230,85 

2,6 

1,12 

2,6 

19 

2015 
(for 9 
months) 

566,8 

4,8 

1,21 

4,8 

Total 

8926,53 

66,68 

0,78 

66.68 
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Figure 1 - Structure of the Kostanay region cattle responsive 
to the brucellosis, 2009-2015. 


region enterprises, responsive to 
brucellosis for the period of 2009-2015 
is resented on the Figure 1. 

The analysis of indexes in 
Figure 2 shows that out of the number 
of the analyzed cattle responsive to 
brucellosis for the period of 2009-2015 
(the total number is over 29 300 heads): 
72.18% - cows, 17.87% - heifers before 
service, 6.0% - young heifers under 
1 year and 3.95% - bulls for service. 

In the structure of the small cattle 
responsive positively to brucellosis 
according to serology (total number 
is 3 900 heads) for the period of 
2009-2015 the picture is the following: 
91.18% - ewes, 5.04% - stud rams and 
3.78% - 3 young hogs (5 months). 

Other types of farm and domestic 
animals also were registered as 
responsive to brucellosis according 
to serology. Therefore in 2012, the 
total number of tested horses was over 
12.0 millions; 10 or 0.08% out of them 
were sorted out. The respective figures 
were registered among camels - 556, 8 
and 1.44; among pigs - 12 thousand, 3 and 
0.02, among carnivores - 410, 2 and 0.49. 

In 2011, 88% of the animals 

responsive to brucellosis were reported 
in the rural districts with the infection 
percentage from 0.1 to 10%. Share 
of brucellosis-free rural districts was 
12%. In 2012, the percentage of 
brucellosis-free mral districts has increased 
by almost 2.4 times which is 28.68%. 
Number of responsive animals with the 
infection percentage from 0.1 to 1% goes 
up to 53.49%; the animals with percentage 
from 1.1 to 3% go up to 12.41%; other 
animals with percentage from 3.1 to 
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6% go up to 4.26% respectively. Within 
three rural districts (which is 1.16%) 
infection rate was over 6.0%. The same 
situation was registered practically in 
all rural districts. This requires a set of 
immediate and rapid preventive health- 
improving anti-brucellosis measures. 

All the horses, camels and pigs 
responsive to brucellosis were killed at 
the restricted access facilities, and small 
cattle and carnivores were incinerated. 

Registered epidemic rates have 
also confirmed the problem of animal 
brucellosis in the regions of the Republic 
of Kazakhstan. The most intense 
epizootic situation in relation to the 
brucellosis of sheep and goats is being 
registered in the Southern and Eastern 
regions of the country. They account for 
over 93% of disadvantaged areas and 
from 75.6 to 85.5% of the fresh cases 
when people get infected with brucellosis 
(newly diagnosed cases) [7, 8, 9]. 


Regardless of the infection source of 
the human brucellosis, hemoculture of 
Br. melitensis was isolated. 

Information on the incidence of 
human brucellosis in the Kostanay region 
for the period of 1996-2015 is shown on 
the Figure 2. 

From the analysis of indexes on the 
Figure 2 it follows that the quantity of 
fresh brucellosis cases tends to decline 
sharply. In recent years the number of 
cases varies from 3 to 15 people per 
year, and the quantity of stockbreeders 
(2009-2015) has reduced to zero. 

Thus, the analysis of the current 
epizootic situation in the Republic of 
Kazakhstan and in the districts of the 
Kostanay region, does not allow to make 
a favorable prognosis in relation to the 
prevention and eradication of brucellosis 
in cattle and small ruminants in the 
near future. In the structure of animal 
diseases in Kazakhstan, this species 
covers 99.67% of cases. Other species 
(camels, horses, pigs, deer and domestic 
carnivores) amount only 0.33%. In 
order to stabilize the epizootic situation 
in relation to brucellosis the following 
measures are necessary: animals should 
undergo the complex antibrucellar 
measures; the appropriate adjustments 
to cutting-edge diagnostics must be 
made to isolate reactive (sick) animals; 
timely sanitary slaughter of sick animals; 
improvement of the level of sanitary 
culture; formation of the basic principles 
of an integrated system of anti-epizootic 
measures in cases of brucellosis in cattle 
and small ruminants with application of 
the specific prophylaxis means (vaccine) 



■the number of cases 1 including stockbreeders 


Figure 2 - Incidence of human brucellosis in the Kostanay region 
for the period of 1996-2015 (newly diagnosed cases) 
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according to on the corresponding 
schemes depending on the epizootic 
situation; other emergency measures 
established by the Decree of the Minister of 
Agriculture of the Republic of Kazakhstan 
No. 632 of November 5, 2004, agreed with 
the Ministry of Health of the Republic of 
Kazakhstan, as well as the veterinary- 
sanitaiy and sanitary-epidemiological 
Regulations on the prevention and 
control of brucellosis, the Resolution 
of the Government of the Republic of 
Kazakhstan of August 9, 2013 JVh 814 
“On approval of Veterinary (veterinary- 
sanitary) rules” and the Decree of 
the Government of the Republic of 
Kazakhstan of November 8, 2013 
No. 1191 [10,11]. 
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n pHroTOBjieHHBie djiiOAa H3 CBipon- 
MOpCKOH pbldbl - moahbih arpn- 
6yT coBpeMeHHoro 5XH3HeHHoro 3Tana. 
3 to cthjieho, AOCTynHO h Majioxajio- 
pHHHO. Hcnojib3yeTca dojiBinoe pa3HO- 
o6pa3ne MopCKHx odHTaTeneii, Taxnx 
Kax Tpecxa, Mopexan myxa, ceMra h 
A pyrne. CeMeiicTBO jiococeBtix odbeAH- 
HfleToneHB mhoto pa3m>ix pbi6, enoeod- 
hbix no^apHTt HaM Kax HexjnoHHTejiBHO 
BKycHyio KpacHyio HKpy, Tax h He MeHee 
BxycHoe muco pBidbi, xoTopoe djiaroAa- 
p n xpacHOMy ifBeTy Bcer^a cmotphtch 
npa3AHHHHO. KCTaTH, CBOHM HapJfZJHblM 
xpacHtiM ifBeTOM ceMra odimHa nnr- 
MeHTy acTaxcaHTHHy, 6jiH3X0My «pOA- 
CTBeHHHXy» XapOTHHOB. IlHrMeHT 3TOT 
BnepBbie 6 biji Bbi^eneH H3 Mnea OMapOB, 
no3^Hee odHapy)xeH b xpeBeTxax, jioco- 
ceBtix pbidax, HexoTOptix BOAopocjmx, 
h £a>xe nraifax h pacTeHHux. H 3 CBOxeii 
CeMTH M05XH0 npHrOTOBHTB BeJIHXOe 
MH05XeCTB0 djIIOA, H Ha OCHOBe co- 
neHoro BapnaHTa - HHxax He MeHBine. 
fl,a)xe caMbiH o6bihhbih dyrepdpOA c 
xpacHoii pbidoH - 3 to, corjiacHTecb, y >xe 
odue^eHHe. Ho npe>x^e neM BHpTyo3HO 
norjiontaTb dmo^a H3 CBipoii Mopexon 
pbidbi yMecTHO 3aAyMaTBCn “Ctoht jih 
hath Ha ctojib onacHBiii mar?”. 

Cbipaa pbi6a - xjiaccHuecxHH ne- 
tohhhx rejibMHHTOB - napa3HTOB onac- 
hbix am nenoBexa. OaxT, hto BHemHe 
3apa)xeHHaa pbi6a Mano neM OTjiHna- 
eTCH OT 3AOpOBOH. Ho A&HHBIM HHCTH- 
TyTa napa3HTOJiorHHecxoH mcahuhhbi 
hm. H.M. CeneHOBa jnodHTejin CBipon 
pbidbi pHCxyiOT 3apa3HTtca b nepByio 
onepeAb onHCTOpxo30M h ah$hjijio6o- 
TpH030M. EbITyeT MHeHHe, HTO MOpexaa 
h oxeammeexan pbi6a 6e3onacHa am 
nenoBexa b jho6om bhac. 3to onacHoe 
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3 a 6 ny}XAeHHe. A. EpOHiHTeHHy, 3 aejiy- 
5 xeHHOMy Bp any PO, aoboahjiocb jichhtb 
H ecxojibXHx naifneHTOB “JIiodHTejieH 
cyniH” [1]. Y 3 thx naifneHTOB 6 biji AHa- 
rHOCTHpOBaH aHH3axHA03 [2]. KpynHbie 
nepBH - napa3HTti Tax>xe )XHByr b xh- 
meuHHxe pbi 6 . Ecjih noHMaHHan pbi 6 a 
cpa3y 3aMOpa5XHBaeTca, nepBH norada- 
IOT, JIH 60 OCTaiOTCa B XHHieHHHXe pbld. 
Ecjih pBida xaxoe-TO BpeMn odxoAHJiacB 
6e3 3aM0p03XH, reJIBMHHTBI H3 XHHIOX 
nepedHpaiOTCn b MBimeuHyio txbhb, Tax 
Ha 3 BiBaeMoe (jmjie. iEiomui 3 aHHMaeT 
OAHO H3 BeAyifiHX MeCT B MHpe no pac- 
npocTpaHeHHio 3a6ojieBaHHH aHH3axn- 
A030M h ifejiBiM p^aom Apyrnx napa3H- 
TapHBix 6ojie3Hen. 

EliaBHBIH MHHyC HCn0JIB30BaHH5I OX- 

jia)XAeHHOH ceMra b tom, hto Ha 99 % 
OHa “HexyecTBeHHoro np0HCX0)XAeHH5i 
” TO eCTB OHa He BBIJIOBJieHa B MOpCXHX 
npocTopax, a BBipameHa Ha cneifHajiB- 
hbix pBi6o3aBOAax [3]. KopMUT ee ene- 
IfHaJIBHBIMH XOpMaMH c AodaBjiemieM 
5XHpOB, aMHHOXHCJIOT, BHTaMHHOB H MH- 

xposjieMeHTOB [4]. B noejieAHee BpeMn 
b eynepMapxeTax mnpoxo npeACTaBjieHa 



Phc. 1. Pe3yjibTaTbi onpoca 
pecnoHAeHToe “YnoTpedjiHeTe jih b 
nnipy cwpyio pbi6y?” 


oxjia5XAeHHan ceMra, a Mapox eojieHon 
ceMra Bee dojiBine h dojiBme. CBa3aHO 
3 to e TeM, hto b MHpe axTHBHO npaxra- 
xyeTcn BBipaiAHBaHHe jioeoeeBBix pBid, 
a 3HauHT pBida 3Ta CTaHOBHTCn Bee no- 
nyjiapHee h nonyjiapHee. AxBapnyMaMH 
e (^opejiBio b eynepMapxeTax hhxoto He 
yAHBHmB, xax h anneTHTHBiM xpacHBiM 
$Hjie ceMra Ha JiBAy. JlHAepOM no bbi- 
paiAHBaHHio ceMra Ha eneifHajiBHBix 
«(j)epMax» nBjmeTCn HopBeraa. Jloeoea 
hjih eeMry noTpednTejiH achot 3 a He>x- 
Hoe, }XHpHoe, MajioxocTHCToe muco, xo- 
Topoe x TOMy >xe eme h oneHB xpacHBoe. 
ECTeCTBeHHBIMH IfBCTaMH AJIH CCMTH 
aBJIHIOTC^ OTTeHXH OT CBeTJI0-p030B0r0 
AO xpacHO-opaH5xeBoro. Kohchctch- 
Ahii eojieHOH ceMra - He5XHan, eouHaa, 
ynpyraa. Bxye h 3 anax aojdxhbi 6bitb 
CBOHCTB eHHBi npOAyKTy, Bxye b Mepy eo- 
jieHBin, noexojiBxy ceMra ejiadoeojieHaa, 
6e3 nocTopoHHHx 3anaxoB h BxyeoB [5]. 
K cmxajieHHio He xa>xABiH nejiOBex eno- 
eodeH ode3onacHTB cboio >xh3hb ot He- 
AodpoxanecTBeHHOH npoAyKitnn. 

Oahoh H3 raaBHBix 3aAan BeTepH- 
HapHO-eaHHTapHoro oxcnepTa nBjineTca 
odeeneneHHe xoHTpojia, 3 a xanecTBOM 
npOAyKIfHH. nOMHMO 3TOTO HeodxOAH- 
mo HayuHTB rpa)XAaH ono3HaBaTB Hexa- 
ne CTBeHHyiO npOAyKIfHIO. n03T0My MBI 
npeAnpHHiuiH nocTaHOBOHHoe hccjicao- 
BaHne. 

OTnpaBHOH TOHXOH AJI^ OlteHXH de3- 
onacHOCTH h BeTepHHapHO-eaHHTapHoro 
xoHTpojia noejiy}XHjio H3yneHne eocToa- 
HHH npOAyKIfHH, B HACTHOCTH XpaCHOH 
pBldBI, pa3JIHHHBIX TOBapOnpOH3BOAHTe- 
jieii. 

HanajiBHBiM 3TanoM padoTBi CTajio H3- 
yneHne Hajinuna 3HaHHH y noTpeduTejia, 
od odeeMeHeHHOCTH pbidbi Ha npHMepe 
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Phc. 2. Pe3yjibTaTbi aHajin3a pbi6bi 
pecnoH^eHTaMH. 

TaKoro BH^a KaK ceMra. im H3yHeHira 
KanecTBa o6pa3HOB pbi6i>i pa3JiHHHBix 
TOproBtix npe^CTaBHTejieH mbi nenojiB- 
30Bajin pBi6Hyio Tipo^yKiTHK) ot Tpex no- 
CTaBmHKOB h o6o3HaHHjiH hx: o6pa3eu X, 
o6pa3eij Y, o6pa3eij Z. PecnoH^eHTaM 
6 bijio npeAJTO)KeHO ^aTB oueHKy KanecTBa 
o6pa3ijOB pbi6bi h otbcthtb Ha Bonpo- 
cbi: 1) “YnoTpe6jiaeTe jih b nHmy CBipyio 
pBi6y?” , 2) “^BjiaeTca jih npejLCTaBjieHHaa 
jsjul oueHKH pbi6a 3apa^ceHHOH rejiBMHH- 
TaMH HJIH naTOreHHBIMH 6aKTepH5TMH?”. 
B onpoce npHHiuio ynacTHe 50 nejiOBeK. 


h,hh Tpex np0H3B0,aHTejieH (o6pa3i^Bi: 
X, Y, Z) noKa3ajio ejie£yiomee. Bo Bcex 
Tpex o6pa3ijax o6Hapy)KeHO HajiHHHe 
MHKpOKOKKOB, CTpenTOKOKKOB, CnH- 
pHJIJI. npH 3TOM CJiejLyeT OTMCTHTB, hto 
b Hapy}KHBix cjioax (jmjie npeo6jia^aiOT 
MHKpOKOKKH(pHCyHOK 3), a B TJiyOOKHX - 
CnHpHJIJIBI H CTpenTOKOKKH (pHCyHOK 4). 

TaKHM o6pa30M, Bee o6pa3ijBi pbi6bi 
3apa)KeHBI MHKpOKOKKaMH, CnHpHJIJiaMH 
H CTpenTOKOKKaMH. npH 3TOM B o6pa3- 
ije (Y) o6Hapy)KeHBi rejiBMHHTBi Kjiacca 
JieHTOHHBIX HepBeH - HIHpOKHH jieHTeij. 

IIohotho, hto ecjiH 6 bi pecnoH^eH- 
TBI 03HaK0MHJIHCB c pe3yjiBTaTaMH npo- 
Be^eHHoro MHKpodHOJiorHHeeicoro hc- 
cjieAOBaHHa, to 3Ty pBi6y ohh 6bi o6oih- 
jih ctopohoh, Tax xax OHa npe^CTaBjiaeT 
yrp03y hx 3£OpOBBio. 

YHHTBiBaa, hto OojiBHiHH npoijeHT 
rpa^an He Bjia^eiOT 3HaHHHMH b 06- 
jiacTH MeTO^OB ou,eHKH KanecTBa pbi6bi, 
to nocjie^Hee hm mokct ^ocTaBHTB He- 
Majio npoOjieM co 3£OpOBi>eM. B cbh3h c 
3thm mbi pa3pa6oTajiH npocneKT ajm no- 
TpeOHTejieii no onpeflejieHHio cbokccth 
Pbi6bi. 

B HeM mbi npe^jiaraeM HcnojiB30Ban> 


unified biographic center]., Access 
mode: biographecentr.ru 

2. “Rukovodstvo po infekcionnym 
boleznjam.” 2006 [«Guide to infectious 
diseases»]. 

3. Jelektronnoe periodicheskoe 
izdanie «Fishnet.ru)) [Online 
periodical “Fishnet.ru”]., Access 
mode fishnet.ru 

4. Parazity tropicheskih stran 2008 
[Parasites of the tropical countries]. 

5. Centr Jekspertiz Test [Center of 
Expertise Test]. Spravochnik potrebitelja 
[Consumer’s reference book]., Access 
mode: https://test.org.ua 

JlHTepaTypa: 

1 . MoKjryHapojLHBiH odBejiHHeH- 
hbih 6norpa4)HHecKHH ijeHTp. [Ojiex- 
TpOHHBiii pecypc] - Pokhm ^ocTyna 
biographecentr.ru 

2. “PyKOBO,acTBO no mnjieKipiOHHBiM 
6ojie3HHM.”2006 r. 

3. [OjieKTpoHHBiii pecypc] - Pokhm 
^ ocTyna fishnet.ru 

4. IIapa3HTBi TpOnHHeCKHX CTpaH 
2008 r. 



Phc. 3. Mhkpokokkh b HapyacHbix cjiohx (|)iuie. 



Ha Bonpoc “YnoTpedjineTe jih b 
nniuy CBipyio pBidy?” H3 mirage cara pe- 
cnoH^eHTOB 70 % ynoTpedjineT b nHmy 
CBipyio pBidy. (PncyHOK 1). 

Ha Bonpoc “^BjiaeTca jih npe^CTaB- 
jieHHaa pBida 3apa)KeHHOH rejiBMHHTaMH 
hjih naTOreHHBIMH daKTepmiMH?”. Pe- 
cnoH^eHTBi OTMeTHjiHHandojiBmHH npo- 
n,eHT 3apa)KeHHOCTH pbi6bi b o6pa3ije 
Z (70%). HanMeHee 3apa5KeHHoii, KaK 
nocHHTajin pecnoH^eHTBi, nBjineTca 
pBida jspyx o6pa3ijOB: o6pa3eij Y (10%) 
h o6pa3eij X (20%). 

npoBe^eHHoe HaMH MHKpodno- 
jiorHHecKoe HCCJie^OBaHHe npo^yx- 


BnojiHe jrocTynHBiH ^jm Ka^oro noTpe- 
6HTejMOpraHOJienTHHecKHH mctojl, no- 

3BOJIHIOmHH OUeHHTB KaHeCTBO pBldHOH 

npo^yimHH. B eo^ep)KaHHH npoeneKTa 
nojrpodHO onHCBmaeTca 3 tot mqtor. 

npoeneKTBi npejyiaratOTca noTpe- 
dHTejiaM b OT^ejiax TOproBBix MapKeTOB. 
HaM npeACTaBjiaeTca, hto 3HaHHn no- 
TpedHTejieii, no oijeHKe KanecTBa pBid- 
HOH npO^yKI^HH n03BOJHIT Oipa^HTB HX 
ot onacHBix 3a6ojieBaHHH. 
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PREVENTION OF THE STRONGYLATOSIS 
INVASION OF THE HORSE HERDS IN 
WESTERN YAKUTIA 

L.M. Kokolova, Doctor of Veterinary Medicine, Head of the 
Laboratory of Helminthology 
Yakutsk State Academy of Agriculture, Russia 

Yakutia is a region with a very high incidence of invasive diseases 
of animals. Currently the infectiousness of adult livestock of herd horses 
in Yakutia by helminths and larvae of gastrointestinal gadflies goes up 
to 100%, and the species composition is represented by 49 species 
of helminths. Diseases caused by worms bring economic damages to 
horse breeding. One of the serious problems of horse breeding is still 
a significant infectiousness of horses by parasitic nematodes of the 
Stronqylidae family. 
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nPCHDHJIAKTHKA CTP0HrHJI5TT03H0H 
HHBA3HH Y JIOLUA^EH TAEVHHOrO 
COAEP^CAHHAT B SALTA^HOH HKYTHH 

KoKOJiOBa Jl.M., £-p BeTepHHap. HayK, 3aB. jiadopaTopneii 
reJIBMHHTOJIOrHH 

^KyTCKHH HayHHO-HCCJie/fOBaTeJIBCKHH HHCTHTyT eeJIBCKOrO 
X03JTHCTBa, PoCCHfl 

iltcyraa ocTaeTca pernoHOM c onem. bbicokhm ypoBHeM 3a6ojie- 
BaeMOCTH 5KHBOTHBIX HHBa3HOHHBIMH 60Jie3HJIMH. B HacToamee Bpe- 
Ma 3apa»ceHHOCTi> B3pocjioro norojiOBta TadyHHbix Jiomajten ^ItcyraH 
reJIBMHHTaMH H JIHHHHKaMH ^CeJiyZtOHHO -KHineHHBIX OBOAOB COCTaBJia- 
eT a o 100%, a BnaoBon cocTaB npeacTaBjieH 49 BH/iaMH rejiBMHHTOB. 
3a6ojieBaHna, BtBBiBaeMBie rejibMHHTaMH, KOTOpbie HaHocaT 3 koho- 
MHuecKHn ymepd TadyHHOMy KOHeBoacTBy. O^hoh H 3 cept>e3Hbix npo- 
6jieM TadyHHoro KOHCBoacTBa no-npe^KHCMy HBjraeTca 3HauHTejibHaa 
3apa>KeHHOCTt> jiomaaeii napa3HTHHecKHMH HeMarojiaMH ceMencTBa 
Stronqylidae. 

KjuoneBbie cjiOBa: Tadymtoe KOHeBOACTBO, Jioinajpi, CTpOHrnjia- 
Ta, Sana^Haa ^Kyraa, rejiBMHHTti, 5Kepedtrra, Okbhcckt. 
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BBe/jemie 

Jloma^H axyTCKOH nopo/fbi H3- 
^peBjie pa3BO^TC^r b cypOBbix yc- 
jiobhux Kpaimero CeBepa. B HacTO- 
amee BpeMa Tadymioe kohcbo^ctbo 
paenpocTpaHeHO npaKTHuecKH no- 
BceMecTHO h ocHOBbiBaeTca Ha Kpy- 
raoroAHHHOM eo^ep^caHHH noma^eii 
Ha npnpOAHbix KOpMOBbix yrojjbiix. 
Tadymioe kohcbo^ctbo b Pecnydjimce 
Caxa (^xyTHa) b enjiy ocodemiocTeH 

npHpOAHbIX H X03^HCTBeHHbIX ycjio- 
bhh HrpaeT orpOMHyio ponb b pa3BH- 
THH 3KOHOMHKH H COIfHaJIbHOTO CTaTy- 
ea KOpeHHoro HacejiemHi ^xyrau, hb- 
JlfleTCfl OAHOH H3 3(j)(|)eKTHBHbIX OTpaC- 
jieii }KHBOTHOBO^CTBa. YBejiHueHne no- 
rojiOBba h npoflyKTHBHOCTH TadyHHoro 
KOHeBO^CTBa CAep)KHBaeTCa pH£OM 
(JiaKTOpOB, Cpe^H KOTOpbIX 3HaHHTeJIb- 
HOe MeCTO 3aHHMaiOT HH^eKIfHOHHbie 
H HHBa3HOHHbie 60Jie3HH. H3 HHX HaH- 
6onee paenpocTpaHeHHbiMH h npmm- 
H^IOmHMH 3HaHHTeJIbHbIH 3KOHOMHHC- 
CKHH ymepd HBJIHIOTCII CTp0HrHJHIT03bI 
jioma/jeH. Orp0HrHTjHiT03bi odbe^H- 
hiiiot rpynny 3a6ojieBaHHH jioma^eH, 
Bbi3biBaeMbix dojibmHM kojihucctbom 
bh^ob Kpyrubix uepBeii, othoch- 
hjhxcji k ceMeucTBaM Stronqylidae h 
T riehonematidae, napa3HTHpyiomHx 
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b tojictom OT^ene KHmeuHHKa h ody- 
CJiaBJIHBaiOmHX pa3BHTHe B OpraHH3- 
Me xo3iiHHa pa3Hoo6pa3Hbix naTOJio- 
rHuecKHx npoifeeeoB. HaudojibrnnH 
3KOHOMHHeCKHH ypOH npHHHHHIOT 

Strongylus, Alfortia, Delafondia, po^bi 
Triehonema h Triodontophorus 3a- 
pa^emie, KOTOpbix perHCTpHpyiOT 
BO Bcex KOHeBOAHeCKHX X03^HCTBaX 

peenydjiHKH [1, 2, 3]. Ocodemio 
chjibho CTpa^aeT mojioah^k, }Kepe- 
dirra, 3apa5Kaaeb CTpOHrHjurraMH e 
nepBbix MecmjeB 5KH3HH, oueHb ua- 
CTO H3-3a 3TOrO njIOXO pa3BHBaiOTC5T. 
B3poejibie jioma^H, HHBa3HpoBaHHbie 
CTpOHrHJHITaMH, CTpa^aiOT OT XpOHH- 
uecKHx KaTapOB ^KejiyzjOHHO-KHineH- 
Horo TpaKTa. npH napa3HTHpOBaHHH 
b KHmeuHHKe dojibinoro KOJimiecTBa 
renbMHHTOB y 5 khbothbix noHH5KaeT- 
cn padoToenoeodHOCTb h uacTO Ha- 
djiKmaiOTca nBjieHmi kojihk, Hepe^KO 
C JieTaJIbHbIM hcxo^om 

OeodeHHO BeJIHK 3KOHOMHUe- 
CKHH ymepd OT aHeBpH3M H TpOMdO- 
3M6oJIHHeCKHX KOJIHK, B03HHKai0mHX 
BCJieACTBHe 3aKynOpKH KpOBeHOCHbIX 
COCyflOB KHmeHHHKa JIHHHHKaMH ^e- 
jiatjiOH^HH. AHeBpH3Mbi nepe^Heii 
dpbmeeHHOH apTepHH perHCTpHpyiOT 
y Bcex jioma^eii He3aBHCHMO ot bo 3- 
pacTa. TpoM6o3M6ojiHuecKHe kojihkh 


bo MHorux ejiyuaax Be^yT k CMepTH 
5KHBOTHOrO. 

U,ejib pa6oTbi 

H,ejibio HaniHx HcejieAOBaHHH «bh- 
jiocb H3yueHHe pacnpocTpaHeHHn oe- 
HOBHblX CTp0HrHJI^T030B b 3ana/fHOH 
^KyTHH, npo^HjiaKTHKa h jieueHHe 
CTp0HrHjHiT03H0H HHBa3HH y jioma^eii 
TadyHHoro eo^ep^caHH^. 

MaTepnajibi 

H MeTO^bl HCCJie^OBaHMM 

HaMH Hcejie^OBaHO 30 tojiob hk e- 
ped^T TeKymero ro^a pmK^eHHa h 10 
tojiob jioma^eH CTapme 3 jieT, 15 
tojiob CTapme 3 JieT h 5 tojiob CTap- 
me 5 JieT. TexHOJiorH^ co#ep5KaHHe Ta- 
dyHHoe, Bee jioma^H KpynioroAHHHoro 
^odbiBaiOT no^HO}KHbiH KOpM. JIoma^H 
eo^ep}KaTca KpecTb^HCKOM xo3^iicTBe 
«Cbip^biK Cyoji» CyHTapCKoro pahoHa 
3to 3ana^Haa 30Ha PeenydjiHKH Caxa 
(^Kyraa). npoBeAeHbi nccjie^OBaHHe 
npo6 (JieKajiHH jiomaAeii mcto^om 
O iojuiedopHa, BbmejieHHeM jihhhhok 

CTpOHTHJI^T H 5KHBBIX HCMaTO£ npOBO- 
^HJIH MO^H(J)HIfHpOBaHHbIM MeTO^OM 

EepMaHa (Ruess, 1995). 

npoBe^eHa ^erejibMHHTH3aifH« 


y cnoHTaimo 3apa)xeHHBix CTpOHrn- 
ji^T03aMH JioniaAeH H3 hhx 30 rouoB 
5xepe6nT Texynjero ro^a po^eHHa, 
30 rouoB B3pocjiBix nonia^eH pa3JiHH- 
Horo B03pacTa npenapaTOM «3 xbh- 
ceKT» nacTa. 3apa)xeHHOCTB jiomaAefi 
CTpOHTHJDITaMH yCTaHaBHJIH obocko- 
imnecKHM HCCJieAOBaHHeM h o6Hapy- 
yKemiQM b (jjexajimix hha rejiBMHHTOB. 

J\ Jia jieneHHe Ha3HaHHjiH nacTy 
«3xBHCeXT)) BO BHyTpB, OflHOKpaT- 
ho coraacHO HHCTpyxipni, H3 pacneTa 
200 mkt/kt MaccBi Tejia no JSfi. 3(j)- 
(J)eKTHBHOCTB npenapaTa «3KBnceKT», 
ynHTBiBajin no pe3yjiBTaraM xojinne- 
CTBeHHBix KonpooBOCKonnnecKHx nc- 
cjie/jOBaHHH nocjie BBe^eHne npenapaTa 
mctoaom (jmoTaijHH, npOBe^eHHBix ao n 
nepe3 10, 20 ARen nocjie AerejiBMHHTH- 

3ai^HH )XHBOTHBIX. 

Co6cTBeHHi>ie 

pe3yjibTaTbi 

y HCCJie^OBaHHBIX HaMH pa3- 
HOB03pacTHBix jiomaAefi TaOyHHoro 
C0Aep5KaHna ani^a ctpohthjmt o6Ha- 
py}jceHBi y Bcex noma^en - 100%, c 

BBICOXOH HHTeHCHBHOCTBK) 3apa5Xe- 
hhh. Y 10 tojiob noma^en HHBa3Hpo- 
BaHHBix CTpOHrnjiaTaMH )xepe6nT, no- 
cne OTBeMa ot MaTepen, HaOmo^ajin 
BUJIOCTB, B3BepOmeHHOCTB UiepCTH, 
OTcyTCTBne anneTHTa, Hanann xy^eTB, 
npn nccjieAOBaHHH (jiexajiHH b none 
3pemM MHKpocKona o6Hapy)XHBajiH 
AO 100 3K3eMnjmpOB nnn, ctpohthjmt. 
y ocTajiBHBix jiomaAen, HecMOTpa Ha 
xopomnn yxoA n oOnjiBHoe KOpMjieHne 
OTMenann Tonce nocTeneHHyio noTepio 
Beca, ncxyAaHne. npn npOBeAemm 
rejiBMHHTOJiornne ckoto HCCJieAoamM 
b npo6ax (jjexajiHH o6Hapy)XHBajiH 
ninja ctpohthjmt, b none 3pemin mh- 
KpocKona KOJinnecTBO o6Hapy)xeHHBix 
ann, AOCTHrajio ao 50 3X3eMnjinpOB. 

CTpOHrnjiaT03Bi uomaAen npn xyjiB- 
THBHpOBaHHH jihhhhok 6bijih onpeAejie- 
hbi bhabi Delafondia vulgaris, Alfortia 
edentates, Strongylus equinus, poabi 
T richonema n Triodontophorus. HHBa- 

3HOHHBie JIHHHHXH CTpOHTHJMT AH^ 6- 
peHAHHpOBajin no xHinenHBiM xjieTxaM, 
Tax y AeJia^OHAHH xHinenHHx coctoht 
H3 32 ncHO BBipanceHHBix xneTOx tcmho- 
ro ABeTa, pacnojiO}xeHHBix b Aea pnAa. 


y aJIB(j)OpTHH XHnieHHHX COCTOHT H3 
20 CBeTjiBix xneTOx, pacnojiO}xeHHBix b 
OAHH p«A- y CTpOHTHJMT 16 XHineHHBIX 
XJieTOX. y JIHHHHOX TpHXOHCM XHUieH- 
HHX COCTOHT H3 BOCBMH XOpOUIO BBIpa- 
}xeHHBix xneTox TeMHO-3ejieHoro ABeTa, 
pacnojioixeHHBix b oahh p ha- 

,3,jm AerejiBMHHTH3aAHH 6 bijih bbi- 
6paHBi 30 tojiob 5xepe6aT Texynjero roAa 
poiXAeHHa h 10 tojiob JioniaAeH CTapnie 
AO 3 jieT, 1 5 tojiob CTapnie 3 jieT h 5 ro- 
jiob CTapnie 5 JieT. Bee 6e3 HCXjnoneHHe 
HMejin b opraHH3Me ctpohthjmt, Tax xax 
b (jiexajiHnx 6 bijih o6Hapy}xeHBi niiAa 

CTpOHTHJMT H B OHCHB 60JIBUI0M XOJIH- 
necTBe. 

J\jlK A^re JIBMHHTH3 a AHH 5XHBOTHBIX 
pa3AejiaeM no B03pacTy b 3aroHax, h 
no OAHOMy nponyexaeM b CTaHxn, jie- 
xapCTBeHHBiH npenapaT bboahm nyTeM 
HaHecemra Ha xopeHB n3Bixa. Yao6ho 
T eM, hto npenapaT y>xe pac(J)aeoBaH b 
mnpHAax. 

Ilocjie npoBeAeHHe AerejiBMHHTH- 
3 a ahh npenapaTOM «3 xbhccxt» Ha 3,7, 
10 h 20-h aghb npOBOAHM HcejieAOBa- 
Hne ^exajiHH, nocjie AerejiBMHHTH3a- 

AHH OT CTpOHTHJMT OCBO6OAHJIHCB BCe 
}XHBOTHBie, T.e. 33 cocTaBjineT 100%. 

BbiBOAbi 

B xoAe npoBeAeHHBix HcejieAOBaHHH 

HaMH 6BIJIO yCTaHOBJieHO, HTO CTpOH- 
THJMT03BI JioniaAeH HMeiOT niHpoxoe 
paenpocTpaHeHHe no Been TeppHTOpHH 
JIxyTHH. 3apa5XeHHOCTB CTpOHTHJMTaMH 
y B3poejiBix jiomaAeii h }xepe6nT eocTaB- 
jineT 100%. 

Jl jm onpeAejiemra s^^exTHBHOCTH 
npHMeHeHHe «3xbhccxt» nacTBi npn 
CTpOHTHjinT03ax JiomaAeii, npoBeAeHBi 
jienedHO-npo^HjiaxTHnecxHe Mepo- 
npnnTHn b xpecTBnnexoM xo3nHCTBe no 
xoHeBOACTBy «Cbipabix Cyoji» b CyH- 
TapexoM paiiOHe. npenapaT npHMeHeH 
no HHCTpyxAHH b A03e AeiiCTByioiAe- 
ro BemecTBa 0,23 mt/xt jiomaAnM 6e3 
npeABapHTejiBHOH tojioahoh ahctbi, 
OAHOXpaTHO, HHAHBHAyaJIBHO. Pe3yjiB- 
TaTBi AerejiBMHHTH3aAHH npOBepnjin 
HccjieAOBaHneM 4)exajiHH 3,7, 10 h 20 
AHeii nocjie AerejiBMHHTH3aAHH mcto- 
AOM OiojuiedopHa ninja CTpOHTHjinT He 
o6Hapy)xeHBi. npHMeHeHHe npenapaTa 
«3xBHcexT» nacTa noxa3ajio 100% aH- 
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Branch of science 

Dates 

Stage 

MARCH 

Event name 

Medicine, Pharmaceutics, 

Biology, Veterinary Medicine and 
Agricultural sciences 

10.03-15.03 

I 

Problems of fighting human and animal diseases in terms of 
the biosphere conditions deterioration 

Economics, Jurisprudence and 
Management, Sociology, Political 
and Military Sciences 

10.03-15.03 

I 

Social relations and conflicts in conditions of intensification of 
economic processes and dominance of liberal ideology 

APRIL 

Physics, Mathematics and 

Chemistry, Earth and Space Sciences 

06.04-12.04 

I 

Theoretical and applied problems of physical, mathematical 
and chemical sciences in the context of the social demand for 
the knowledge limits expansion 

Technical Science, Architecture and 
Construction 

06.04-12.04 

I 

Methods of effective science-based satisfaction of the 
increasing social needs in the field of engineering, construction 
and architecture 

MAY 

Educational sciences and 

Psychology 

12.05-17.05 

II 

Influence of knowledge and public practice on the 
development of creative potential and personal success in life 

JUNE 

Philology 

08.06-13.06 

II 

Issues of preservation of originality and interference of 
national languages in conditions of globalized international life 

Culturology, Physical culture and 
Sports, Art History, History and 
Philosophy 

08.06-13.06 

II 

Human creativity phenomenon in ups and downs of the 
historical process 

JULY 

Medicine, Pharmaceutics, 

Biology, Veterinary Medicine and 
Agricultural sciences 

06.07-12.07 

II 

Innovative approaches in diagnostics and treatment of human 
and animal diseases caused by injuries, genetic and pathogenic 
factors 

Economics, Jurisprudence and 
Management, Sociology, Political 
and Military Sciences 

06.07-12.07 

II 

Value of the personality and collective interactions in the 
social progress ensuring process 

AUGUST 

Physics, Mathematics and 

Chemistry, Earth and Space Sciences 

04.08-10.08 

II 

Modem methods of studying matter and interaction of 
substances, as well as the subject-based relations modeling 

Technical Science, Architecture and 
Construction 

04.08-10.08 

II 

Solving problems of optimal combination of standards 
of quality, innovative technical solutions and comfort of 
operation when developing and producing devices and 
construction objects 

SEPTEMBER 

Educational sciences and 

Psychology 

13.09-19.09 

III 

Harmonious personal development problem in relation to 
specificity of modem education and socialization processes 

OCTOBER 

Philology 

05.10-10.10 

III 

Trends of language cultures development through the prism 
of correlation between their communicative functions and 
cultural-historical significance 

Culturology, Physical culture and 
Sports, Art History, History and 
Philosophy 

05.10-10.10.10 

III 

Significance of personal self-expression and creative work in 
the course of formation of the society’s cultural potential 

NOVEMBER 

Medicine, Pharmaceutics, 

Biology, Veterinary Medicine and 
Agricultural sciences 

10.11-15.11 

III 

Modem methods of ensuring health and quality of human life 
through the prism of development of medicine and biological 
sciences 

Economics, Jurisprudence and 
Management, Sociology, Political 
and Military Sciences 

10.11-15.11 

III 

Correlation between humanity and pragmatism in target 
reference points of modem methods of public relations 
regulation 

DECEMBER 

Physics, Mathematics and 

Chemistry, Earth and Space Sciences 

07.12-13.12 

III 

Object-related and abstract techniques of studying spatio- 
temporal and structural characteristics of matter 

Technical Science, Architecture and 
Construction 

07.12-13.12 

III 

Current trends in development of innovations and 
implementation of them into the process of technical and 
construction objects production 
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